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In 1935 Stiirup, Bolton, Williams, and Carmichael reported that a painful 
stimulus (several pin-pricks) or a cold stimulus (small piece of ice) applied to the 
skin brought about a temporary vasoconstriction of the cutaneous blood-vessels. 
This vasomotor response could also be elicited by a deep inspiration or bya 
mental stimulus such as the solving of a mathematical problem or by a loud 
noise. It was shown that the vasoconstrictor response was dependent on the 
integrity of the sympathetic nervous system and was unaffected by lesions of the 
cerebral substance. The response had a latent period of 2-3 seconds and a 
duration of approximately 1 minute, and it was best demonstrated when the 
peripheral blood-vessels had been previously dilated by immersing an indifferent 
limb in water at 45° C. 

The present paper reports the results of experiments to determine in what 
degree such a vasoconstrictor response is dependent on the “ conscious ” 
appreciation of the stimulus. In addition, the opportunity was taken to study 
the extent to which vasomotor activity could be influenced by suggestion in the 
hypnotic state. 

Method 

The changes in the volume of digits have been recorded photographically by the 
technique of Bolton, Carmichael, and Stiirup (1936), who showed that the changes 
in volume were the result of active alterations in the vascular bed. By this method it 
was possible to record the changes in several digits simultaneously. The respiratory 
movements were registered on the same film by attaching another capsule to a balloon 
which was strapped to the chest wall. 

In two highly suggestible subjects the state of the peripheral vessels was also fol- 
lowed by recording the skin temperature. This was obtained by small thermojunc- 
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tions placed on the pads of the fingers. At the same time frequent readings of the 
rectal temperature were obtained by the use of a special thermojunction placed 
5-6 cm. above the anal sphincter. 

With minor alterations the same general procedure has been followed in all experi- 
ments. The subject, with his arms supported at the level of the heart, sat comfort- 
ably in a quiet, draught-free and dimly lit room, which was kept at a temperature of 
22° to 24° C. The finger plethysmographs and respiratory balloon were attached and 
after a control period of 3 to 4 minutes the hypnotic state was induced. This was 
done by the customary method of optical fixation and suggestions of relaxation and 
sleep. Since the purpose of the hypnosis was to secure a loss of appreciation of pain, 
the report from the subject that he could not feel a deep pin-prick on an arm rendered 
analgesic under suggestion was used as the criterion of his co-operation and depth of 
the hypnosis. 

As in most instances the cutaneous blood-vessels at the start of the experiment 
were in a constricted state, an attempt was made to bring about peripheral vasodilata- 
tion by suggesting to the subject that he was excessively warm. The subject’s statement 
that he felt warm was used to confirm the efficiency of the suggestion. The feet were 
then placed in water at 45° C., to produce dilatation of the peripheral blood-vessels. 
This was done in order to compare changes in the peripheral vessels brought about by 
suggestion and by warming the body. Once dilatation of the finger vessels was pro- 
duced by this immersion method, the vessels remained in a steady state of dilatation, 
giving a good base line from which to observe vasoconstriction. Still under hypnosis, 
one arm or one leg was rendered analgesic by suggestion. Pin-pricks were then applied 
alternately to the analgesic and normal limbs. Six to 40 stimuli were given on each 
side. To ensure that the pin-pricks were of equal intensity on each side, a pointed 
stylus was used. The stylus moved freely within a hollow needle and the strength of 
the stimulus was adjusted by attaching weights to the stylus and by altering the number 
of pin-pricks. The terms “ moderate stimuli’ and “* severe stimuli’? used below 
can only be defined as those stimuli which the subject in the waking state could bear 
with equanimity and those which he was hardly able to endure. The prolonged 
application of ice was used as the stimulus in some instances. At intervals the subject 
was told to take a deep breath or was given the suggestion that he felt pain. As at 
this stage of the experiment the cutaneous vessels were still in a dilated state, sug- 
gestions were given to the effect that the subject was extremely cold in an endeavour to 
produce a maintained peripheral vasoconstriction by this means. Before the hypnosis 
was terminated, suggestions of well-being and amnesia were given. After waking, the 
various stimuli were repeated. Further corroboration of the effectiveness of the 
hypnosis was then secured. This was judged by the lack of appreciation of .the 
passage of the time and by the amnesia for the period of hypnosis. 

The subjects of these experiments were four post-graduate students and four patients 
who had no evidence of organic disease of the nervous system. 


Results 


Effect of the hypnotic state on the peripheral vessels.—In 10 experiments the 
hypnotic state was induced while plethysmographic records were being taken. 
In none of these was there any change in the state of the peripheral vessels. In 
seven subjects the peripheral blood-vessels were in a constricted state at the 
beginning of the experiments and had not altered at the time deep hypnosis had 
been induced. Similarly, in the remaining three experiments in which hypnosis 
was induced with the vessels in a dilated state, no change in the vascular bed 
took place except for transient vasoconstrictions which occurred in association 
with several of the suggestions. A comparison of the size of the vasoconstrictor 
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responses in the waking state and in the hypnotic trance showed no significant 
differences. This was true whether the stimulus was a pin-prick or a deep 
breath. ; 

Stimulation of areas of suggested analgesia.—In 11 experiments on five 
subjects one arm or leg was rendered analgesic by suggestion. In each experi- 
ment at least six stimuli were given to each side. In six experiments similar 
moderate pin-pricks to either arm caused almost similar degrees of vaso- 
constriction, and the values of P indicated that the differences observed in the 
individual experiments might well be due to chance (Table I). In one experi- 
ment, using stimuli of apparently moderate intensity, the average response to 
11 paired stimuli was 37 per cent. less when the analgesic right leg was 
stimulated, and the small value of P showed that difference was significant 
(Table I, Subject A. B., Experiment 1). When the experiment was repeated 
with suggestion that the formerly normal left leg was not analgesic, greater 
constrictions were still obtained from stimulation of the left leg (Table I, 
Subject A. B., Experiment 2). The value of P, however, showed that this result 
was much less significant than the former, and it was explicable on the basis of 
persistence of the suggestion from the previous experiment. Disregarding 
these two results, the other experiments all showed a negative difference which, 
though separately of little significance, together implied that stimulation of the 
analgesic limb was slightly but definitely less effective in producing a vaso- 
constriction than similar stimulation of the normal limb. 

In four experiments on two subjects very severe pin-pricks or the prolonged 
application of ice were used as stimuli. One subject (J. L.) on two previous 
occasions had shown nearly equal responses when subjected to moderate 
stimuli on the normal and the analgesic areas. Very strong stimulation of the 
normal limb on this subject produced a much more profound constriction than 
did similar stimulation of the analgesic area (Subject J. L., Table I]). The other 
subject, who had once previously shown a positive difference and once a nega- 
tive difference in response to moderate stimuli (Table I, Subject A. B., Experi- 
ments | and 2) was tested on three occasions with more severe stimuli. 
On one of these the responses were nearly equal (Table II, Experiment 4), 
while on two much greater responses were induced from the normal side 
{Table II, Experiments 3 and 5). It was learned from this subject that repeated 
reinforcement of the suggestion of analgesia was an important part of the 
technique (Table II, Subject A. B., Experiment 5). Eliminating the part of this 
experiment in which the suggestion was not being reinforced, the average of 
the percentage differences in responses was 27-1 per cent. with a severe stimuli, 
as compared to 12-1 per cent. which was the average percentage difference of the 
valid experiments with moderate stimuli. 

In the instances where the hypnotic suggestion was most effective in inhibit- 
ing the response, it also altered its shape. Fig. 1, illustrating the responses to 
severe pin-prick, shows that although the vasoconstriction is less intense, its 
duration has not been shortened and that the main alteration is the abolition 
of the preliminary rapid diminution in volume. 
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The side from which the digital volume was being registered was of indifferent 
concern, as was shown in three experiments in which simultaneous records were 
obtained from the index fingers of both hands. In these cases stimuli on either 
arm produced the same amount of vasoconstriction in both digits. 

Stimulation of the analgesic arm by many hard repeated pin-pricks caused 
no grimacing, although similar stimuli to the normal arm brought about this 
phenomenon. With the moderate stimulus ordinarily used no grimacing 
occurred. A slight alteration in respiratory rhythm was caused by stimuli 
applied to either side, but this tended to be greater when the normal side was 
stimulated. No significant changes in pulse rate were recorded. 

Influence of suggestion on the state of the peripheral vessels.—Nine experi- 
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Fig. 1.—Record from right third finger during period of reinforcement. At A and C severe 
repeated pin-pricks were given to normal left leg. At B and D similar stimuli were given to 
analgesic right leg. Letters correspond to those in Table II, Subject A. B., Experiment 5, 
during reinforcement. RF3 is plethysmorgraphic record of right third finger, the arrow point- 
ing in direction of increase of volume. Downstroke in respiratory tracing is inspiration. 


ments on seven subjects were performed in this series. When the subject was 
cold it was suggested to him that he was hot. This was continued for 10 
minutes, and in eleven instances the subject reported that he felt warm. In 
no instance was there any change in digital volume. Sweating and flushing 
did not occur, although these were strongly suggested. The feet of the subject 
were then immersed in water at 45° C., which resulted in a marked increase in 
finger volume associated with flushing and sweating. Further suggestions of 
heat now brought about a temporary dimunition in finger volume such as was 
seen with suggestions of many types. A feeling of intense cold was then induced 
by suggestion, but this caused no response except a temporary vasoconstriction. 
Despite the subjective evidence of the subjects, who stated that they felt very 
cold, none of the objective findings usually associated with this sensation were 
present. The peripheral vessels persisted in their dilated state ; no shivering 
occurred and the skin remained flushed. The results of such an experiment 
on an extremely suggestible subject are illustrated in Fig. 2. As the room 
temperature was moderate and the rectal temperature was slowly falling, it is 
evident that the environmental conditions were not such as to over-rule any 
of the possible effects of suggestions of cold. Although the subject stated that 
he felt “* cold through and through,” no alteration in blood flow through the 
skin occurred as indicated by the steady skin temperature. When the legs were 
placed in water at 15° C. the subject, under the influence of suggestion, felt this 
water as distinctly hot. Nevertheless, the skin temperature fell as promptly 
as would that of the normal subject who could appreciate the coldness of the 
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water. It is of interest that during the immersion of the feet in cold water 
the rectal temperature was rising. 

It has been reported above that the suggestion of cold caused a transient 
vasoconstriction of the peripheral blood-vessels. Similarly, the suggestion of 
a painful stimulus caused a vasoconstriction (Fig. 3). This response was easily 
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Fig. 2.—A : Hypnosis induced. B : Suggested cold for 9 minutes. C : Feet in hot water 
suggested cold. D : Feet in cold water, suggested hot. 

and repeatedly elicited when the subject was hypnotized but in the normal state 

it tended to disappear after several repetitions of the suggestion. 


Discussion 


In presenting the above results it was first shown that the hypnotic state 
itself did not change the state of the peripheral circulation, nor did it signi- 
fically alter the vasoconstrictor response to a painful stimulus. Then it was 
shown that moderate pin-pricks applied to an area of induced analgesia produced 
a constriction of the peripheral vessels and that this vasoconstriction was slightly 
less than that caused by stimulation of an area of normal sensibility. When, 
however, a very strong stimulus was used, a much smaller vasoconstriction 
resulted from stimulation of the analgesic limb than from stimulation of the 
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normal limb. It was also pointed out that such semi-voluntary reactions as 
grimacing and alterations in respiratory rhythm were greater when the stimulus 
was applied to the normal side. Furthermore, a vasoconstriction followed 
mental activity and also the suggestion of pain in both the normal and the 
hypnotic states. No evidence was found that suggestions of warmth or cool- 
ness could modify the existing state of the digital circulation. 

The finding of a diminished vasoconstrictor response from stimulation of an 
area of induced analgesia supports the work of several investigators who have 
used the psychogalvanic response (Moravesik, 1912 ; Georgi, 1921 ; Sears, 
1932). On the other hand Peiper (1925), Prideaux (1926), and Levine (1930) 
were unable to find this difference in the psychogalvanic response. It is 
probable that this disparity might be explained by a difference in the stimuli 
employed. The present results indicate that when the stimulus is of light or 
moderate intensity it is more difficult to demonstrate that stimulation of an 
analgesic area produces a deficient vasomotor response. Furthermore, as 
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Fig. 3.—Record from third finger of left hand. At signal suggestion was given of pin-prick to 
right arm. 


Levine points out, it is not easy to be sure that anesthesia has actually been 
induced. For this reason more stress must be laid on the positive finding 
of a difference than on a negative result. The present results are in 
agreement with those of Marquis and Williams (1938) in so far as these authors 
showed that lesions of the nervous system which caused either a decrease or 
an increase in the appreciation of pain produced a like affect on the vaso- 
constrictor response. They found, however, that this correlation only held in 
subjects with lesions below the level of the thalamus. It is of interest, never- 
theless, that the vasomotor responses that they measured were of the same order 
of magnitude as these elicited in this investigation from the anesthetic side of 
hypnotized patients (Williams, 1938). 

The different results produced by light and strong stimulation may be 
explained on the following basis, if it be granted that they were not due to 
inadequate hypnosis in the experiments with light stimuli. The results reported 
above show that the autonomic nervous system may be brought into activity 
by a noxious stimulus that is not consciously perceived and which apparently 
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does not set up any associated emotional state. It has also been shown that 
mental activity alone or in association with suggestions of pain will activate the 
autonomic nervous system so that a vasoconstriction of the peripheral blood- 
vessels ensues. The greater response which has been found on strongly 
stimulating the normal side may therefore be a summation of the results of the 
mental activity or emotional state caused by the appreciation of the pain, and 
of other more direct results of the stimulus. Conversely, the greater similarity 
of the responses following light stimulation of either side is due to the fact that 
the stimuli were too slight to cause much mental anxiety. Bearing these con- 
siderations in mind, it would seem that stimulation of an hypnotically 
anesthetized area produces the same involuntary reactions as does stimulation 
of an area of normal sensibility, except for those elements which are contributed 
by the associated mental state. This suggestion is more or less in accord 
with Binswanger’s (1908) conclusions in regard to the psychogalvanic reflex, 
He felt that only those mental activities and sensory perceptions that were 
associated with an emotional content had any influence on this reflex. 

No evidence has been found that the state of the peripheral vessels could be 
altered by specific suggestion under hypnosis. This is supported by the results 
of Talbert er al. (1924), while the investigations of Hull and his colleagues (1932) 
tends to show that the less voluntary a function the less it is affected by sug- 
gestion. The only suggestions in the present work that were found to cause 
alterations in the state of the vessels contained ideas which might reasonably 
be thought to have induced an affective reaction in the subject. These negative 
results must be compared with the results of Hadfield (1917), who succeeded 
repeatedly in causing the formation of painful blisters in response to hypnotic 
suggestions. It is possible that his observation that suggestions of pain were 
essential for the successful production of blisters may be pertinent to this 
discussion. However, until more is known concerning this phenomenon, the 
present conclusions cannot be held to be incompatible with Hadfield’s results. 

In considering the fact that the vasomotor responses to stimuli applied to 
an area of suggested analgesia are deficient, it is relevant to point out the stage 
of cerebral activity which is interfered with by the suggestion. McDougal 
(1926) and others in experiments on specific object blindness have shown that 
the subjects retain a very high ability to discriminate the “ unseen object ” 
from closely similar objects. Pattie (1937), in an ingenious experiment in which 
he intertwined the arms so that the subject was unable to lateralise a stimulus 
correctly, showed clearly that hypnotic anesthesia did not prevent the subject 
being conscious of a touch to the anesthetic arm provided that he was unaware 
that the touch was actually on that arm. These observations indicate that the 
main effect of such suggestions of anesthesia is to prevent the perception of the 
sensation by consciousness, despite the fact that complicated discriminatory 
processes are activated at the same time. These sub-conscious or co-conscious 
activities may be responsible for the small vasoconstriction which occurs in 
response to stimulation of an area of hypnotically induced anesthesia. On 
the other hand, this residual response may be of the nature of a spinal reflex. 
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It remains to be considered whether the ordinary vasomotor response to a 
painful stimulus is dependent merely on the conscious perception of the stimulus 
or on the further elaboration of a feeling tone. Binswanger’s views on the 
psychogalvanic response would support the latter alternative, as would the fact 
that stimuli which are of little emotional concern, such as light touch, rarely 
cause vasomotor response, although they reach a similar level of conscious- 
ness. However, Marquis and Williams (1938) reported that in subjects in 
whom lesions of the thalamus had caused hyperesthesia the vasomotor 
responses from stimulation of the two sides of the body were equal despite an 
exaggerated emotional reaction when the hyperesthetic side was stimulated. 
These results would apparently suggest that the emotional factor was 
unimportant, but it is difficult to be certain that an actual difference in the 
responses was not obscured by the method of analysis. Moreover, these 
authors draw attention to the problems of the exact significance of the emotional 
reaction in these subjects. 

If it be true that the typical vasomotor response is dependent on the pro- 
duction of an affective reaction in the individual and if it be true that the 
vasomotor response following stimulation of an area of hypnotic analgesia is 
deficient because the knowledge of the sensation is not permitted to enter 
consciousness, it may be suggested that an emotional reaction is only engendered 
by those stimuli of which the subject is in some way aware. 


Conclusions 


The vasoconstriction of the digital vessels in response to a painful stimulus 


is partly dependent on the feeling tone associated with the awareness of the 
stimulus. 


The state of the cutaneous blood-vessels cannot be altered by hypnotic 
suggestion, except in association with induced emotional states. 


Our best thanks are due to Dr. E. Arnold Carmichael, who originally suggested the problem 
and supplied valuable advice and criticism throughout the investigations. 
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BRAIN POTENTIAL CHANGES IN MAN INDUCED 
BY METRAZOL 


BY 
MORTON A. RUBIN AND CONRAD WALL 


The Memorial Foundation for Neuro-Endocrine Research and the Research Service, Worcester 
State Hospital, Worcester, Massachusetts. 


(RECEIVED 27TH OCTOBER, 1938) 


METRAZOL therapy in schizophrenia was started at the Worcester State Hospital 
in the summer of 1937. A study of the influence of metrazol on the electro- 
encephalogram was begun at the same time in the hope of throwing some light 
on the mechanisms underlying this type of therapy. 

Twenty-eight injections of 10-per cent. metrazol (cardiazol or penta- 
methylenetetrazol) were given to 11 schizophrenic patients. Brain potentials 
were recorded, starting about 5 minutes before the injection and continuing 
in some instances for an hour or so. 

The recording apparatus was the same as previously described (Rubin, 1938), 
consisting of two completely independent ink-writing undulators and suitable 
amplifiers. The electrodes were flattened pellets of lead solder approximately 
2 mm. in diameter. The grid leads were fixed on the scalp along the midline 
over the desired cortical regions ; a reference (earthed) lead was placed behind 
the ears on the mastoid processes. This technique has, among other things, 
the advantage of grounding the patient. The administrator of the metrazol 
was also grounded, so that artifacts resulting from injection of the metrazol 
and restraining the patient were minimized to a great extent. 


Results 


Characteristic alterations of the electro-encephalogram were observed when 
metrazol evoked an emotional response or a seizure. When neither of these 
reactions occurred there were no changes in the electrical activity of any of the 
major regions of the cerebral cortex. The cortical response to metrazol may 
be divided into three types, according to the most obvious clinical reaction of 
the patient. 

Mild emotional response.—The alpha (10 per second) rhythm was slowed to 
about 6 per second, when only a mild emotional reaction, usually appearing as 
a momentary look of apprehension, was induced by metrazol. This occurred 
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once in each of four patients. The 6 per second rhythm usually lasted for a 
minute or so and was followed by a period of rather irregular activity for about 
5 minutes, when the pre-metrazol electro-encephalogram was completely 
restored. These changes are similar to those described by Cook and Walter 
(1938) for a case in which no seizure occurred. 

Severe emotional response.—Metrazol failed to evoke a seizure in one of our 
patients (A. C.) even though the dosage was raised to 13 c.c. He did show a 
severe emotional reaction to the metrazol, which was accompanied by deliri- 
form behaviour. Marked flushing of the face and an increase in respiratory 
rate occurred ; he was apprehensive and apparently confused, continually 
crying, “* Please don’t give me any more.” There was no increase in muscular 
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Fig. 1.—Electro-encephalograms from the occipital (O) and frontal (F) regions of patient 
A. C. during a severe emotional response evoked by 12:5 c.c. of metrazol. Characteristic 


strips of record illustrate the sudden onset and gradual disappearance of slow rhythms, 
especially in the frontal lobes. Amplification kept constant throughout. 


activity of the type associated with a seizure, yet the tracing from a frontal 
electrode was strikingly similar to the potential changes during the second 
myoclonic stage of a seizure. Fig. | illustrates the alterations which took place 
in the occipital and frontal lobes during such an emotional episode. The 
occipital record became more irregular, exhibiting a frequency of about 6 per 
second, which finally disappeared by 25 minutes. The frontal lobes showed 
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6 per second waves of increased voltage 9 seconds after the metrazol injection ; 
by 30 seconds a spike-wave pattern with a frequency of 3 to 4 per second 
appeared, and at | minute the frequency was 2 to 3 per second. The record 
maintained an irregular, mixed pattern, until at 25 minutes it reverted almost 
completely to the pre-metrazol level. Similar reactions were observed one or 
more times in two other patients. 

As a rule the electrical activity of the frontal lobes only was appreciably 
altered during a severe emotional episode. Other cortical areas were affected 
at most to the extent that the occipital record in Fig. 1 shows. The time for 
complete re-establishment of the pre-metrazol electro-encephalogram was 
directly proportional to the severity of the emotional response ; the more 
severe the response, the longer the recovery time. 

Seizure.—In Fig. 2 are shown characteristic phases of the electro-encephalo- 
gram, and their occurrence in time, associated with a metrazol seizure. There 
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Fig. 2.—Tracings from the cccipital (O) and parietal (P) regions of patient W. P., showing the 
characteristic changes in the electro-encephalogram during a metrazol seizure and recovery 
from it. See text for description. 


are three main stages of muscular activity during typical metrazol convulsions 
in man, according to evidence from high-speed motion pictures and electro- 
myograms (Strauss and Landis, 1938). The electro-encephalogram also shows 
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three phases which are closely associated with the stages of muscular activity, 
Large (250 microvolts) waves appear 6 to 20 seconds after injection of metrazol, 
marking the first myoclonic stage, and continue for 3 to 10 seconds. During 
the tonic stage, which occurs 15 to 30 seconds after injection and lasts for 10 to 
30 seconds, the electro-encephalogram is characterized by high-voltage spikes 
which have the frequency of muscle potentials. The second clonic phase 
occurs 30 to 50 seconds after the metrazol injection, lasts 25 to 40 seconds, and 
is associated with cortical potentials at 3 to 4 per second and 1,000 microvolts 
in amplitude ; they become slower, decrease in voltage, and appear with a 
spike component toward the end of the seizure. The entire seizure usually 
took 4 to 14 minutes from beginning to end. The time for the onset and 
duration of the three seizure phases was relatively constant for a given in- 
dividual from seizure to seizure. 

Immediately on cessation of the convulsions, at which time the patient may 
exhibit severe emotional symptoms, the amplitude of the potential changes 
dropped markedly and the pattern was one of even slower, but more irregular, 
activity for the next 5 to 10 minutes. The final phase, lasting until the patient 
was fully recovered, consisted of an increase in frequency and a dropping out 
of the irregular, slow waves. Recovery was usually complete in 30 to 80 
minutes. This last phase exhibits two of the properties of the electro-encephalo- 
gram during sleep (Loomis, Harvey, and Hobart, 1937) : (1) the predominant 
activity shifted back and forth from an almost completely recovered level 
(absence of slow waves and a fairly well established alpha rhythm) to one 
resembling the stage immediately following the seizure ; (2) as early as 10 to 
15 minutes before the patient opened his eyes and spoke spontaneously, asking 
him to speak or to move one of his fingers was answered by speech or by move- 
ment of the designated finger ; the electro-encephalogram reverted to the pre- 
metrazol level while the patient was responding to the request. Immediately 
after this, the “‘ drowsy ” potential pattern typical of this phase reappeared. 
These two changes correspond to the shifts in the level of the cortical activity 
during sleep which occur spontaneously and on arousing the attention of a 
sleeping subject. 

In marked contrast with our findings, Cook and Walter (1938) observed 
no waves of any sort immediately following the cessation of the convulsions. 
We believe that this difference is due to the fact that they used bipolar recording. 
Kornmiiller and Schaeder (1938) and Rubin (1938) have discussed the properties 
of bipolar and monopolar recording in detail, so that it is not necessary to 
belabour the matter here. Suffice it to point out that bipolar leads placed over 
regions exhibiting very similar electrical activity will record no appreciable 
difference in potential between these regions. Monopolar records from the 
occipital and parietal regions (Fig. 2, strip 7), for example, typical of the cortical 
activity following the end of a seizure, are strikingly similar. 

The “focus” of slow, high-voltage potential changes associated with a 
metrazol seizure varies considerably, even in the same individual. It may 
occur in either the occipital, motor, or frontal region. We have never observed 
it in the parietal area. For example, occipital and vertex records taken on one 
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Fig. 3.—Continuous records from the occiput (O) and vertex (V) of patient W. P. during a 
metrazol seizure. Amplification constant throughout. 
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Fig. 4.—Comparison of continuous records of potential changes from the vertex (V) and 
the triceps muscle (T) during a metrazol seizure. Amplification constant throughout. 
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day from patient W. P. (Fig. 3) showed no appreciable siow activity under the 
occipital lead, although it was very marked in the motor region. Compare the 
occipital record in Fig. 3 with that in Fig. 2, obtained from the same patient 
during another seizure. On the basis of frequency of occurrence in our obser- 
vations, the motor region was the most common “ focus ” of slow activity. 
Our data, however, are not sufficiently numerous to designate any one area asa 
* focus.” Cook and Walter (1938) believe that the primary “* focus ”’ is in the 
frontal region. 

A metrazol seizure is so violent that a reasonable doubt might arise as to 
whether or not the brain potential changes associated with it are really nervous 
in origin. Simultaneous records from the motor area and the triceps muscle 
of the left arm (Fig. 4), however, demonstrate that these potentials are not due 
to the spread of muscle potentials, for the following reasons : (1) If the seizure 
electro-encephalogram were merely the result of muscle potential spread, we 
should expect the high-voltage discharge in the triceps lead during the tonic 
contractions to appear in the vertex record. This is not the case. (2) The slow 
brain potentials are, in the main, of considerably higher voltage and have 
different wave-form than the accompanying slow muscle potentials. (3) In the 
last part of the clonic stage, the spike potentials from the motor region are of 
greater amplitude than the corresponding muscle potentials. (4) Although the 
speed with which the recording paper moved was not great enough to decide 
the point definitely, it is our impression that the cortical spike-wave formation 
precedes the similar muscle potential pattern. 


Discussion 


Metrazol produces a general anoxia (Himwich ef a/., 1937). The electro- 
encephalogram in anoxia is similar to that found in a “ depressed ” cerebral 
cortex, namely one of high amplitude and low frequency (Gibbs, Davis, and 
Lennox, 1935). Rubin and Freeman (1938) have found that sub-convulsive 
doses of sodium cyanide produce 3 to 6 per second waves when the cortex is 
functionally “* depressed * (as in narcolepsy and in catatonic stupor). They 
concluded that cyanide acts directly on the cortical neurons, enhancing the 
activity of the neurons. The same may be true in the case of the slow waves 
induced by metrazol. 

According to Maurer ef al. (1938), the pH value of the blood decreases 
markedly during metrazol convulsions, starting with the tonic phase, reaching 
a minimum at the end of the clonic phase, and increasing again to its pre- 
metrazol value some time after 20 minutes. The decrease in pH is probably 
due to the increase in lactic acid produced by the violent muscular activity during 
the seizure. The maximum lactic acid value was found 10 to 20 minutes after 
injection of the metrazol, and it returned to normal in 45 to 60 minutes. The 
changes in blood chemistry resulting from metrazol probably contribute only 
secondarily in so far as the electro-encephalogram during the seizure is con- 
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cerned. Dusser de Barenne, McCulloch, and Nims (1937) have shown that a 
decrease in pH of the cortex results in a decrease of frequency and amplitude of 
cortical potentials. This is probably reflected in the drop in amplitude and the 
slowing of frequency toward the end of the second myoclonic phase of the 
seizure and the period immediately following (Fig. 2), which corresponds in 
time to the minimum pH value of the blood. It is interesting that the electro- 
encephalogram reverts to the pre-metrazol level at about the same time that the 
blood constituents return to their normal values. 

When metrazol fails to produce convulsions no change is observed in blood 
pH (Maurer et al., 1938), which may account for the more rapid recovery of the 
electro-encephalogram after an emotional response than after a seizure. 
Metrazol does cause a pronounced sympathetic discharge, which is accentuated 
if anoxia exists (Gellhorn, 1938). ‘* Emotional” stimulation has been shown 
to increase the amount of slow brain potential changes (Hoagland, Cameron, 
and Rubin, 1938). 

The mechanism of the alterations in the electrical activity of the cortex 
during an emotional reaction induced by metrazol is probably somewhat 
different from that involved when a seizure occurs. A marked sympathetic 
discharge evoked by sub-convulsive doses of metrazol, especially if doses of 
metrazol also produce anoxia, may set off the slow rhythms characteristic of 
an emotional response. This seems reasonable if we consider that the slow 
potential changes during an emotional episode are of much lower voltage than 
those during a seizure and that they arise primarily in the frontal lobes, which 
are well supplied with thalamo-cortical fibres. Since the blood chemistry is not 
altered in the absence of convulsions, the electro-encephalogram reverts to its 
pre-metrazol pattern more rapidly than after a seizure, the time for full recovery 
depending primarily on how severe the emotional response to the metrazol was. 


Summary 


Alterations of the electro-encephalogram and electromyogram in 11 schizo- 
phrenic patients before, during, and after the emotional response or seizure 
induced by intravenous injection of metrazol are described. 

Changes in blood chemistry produced by metrazol are related to the altera- 
tions observed in the electro-encephalogram. 
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LITTLE is yet understood as to the mode of action of the cardiazol convulsion 
in schizophrenic states and especially in the catatonic forms in which this 
method of treatment seems (v. Meduna, 1934) to be most effective. A possible 
method of approach to this problem lies in the study of the convulsion as it 
affects the animal, and of its effect on artificially induced states having features 
in common with catatonia. The experiments to be described were undertaken 
with the object of determining the effect of cardiazol convulsions on the 
hypokinetic state produced by bulbocapnine in monkeys, and more especially 
on the components of that state which have an objective resemblance to the 
catalepsy of catatonic stupor. 

It has been shown (Richter and Paterson, 1931) that one of the features of 
the state produced by bulbocapnine in the adult monkey is a reappearance of 
the neonatal grasp-reflex (Richter, 1931). By measuring the time during which 
the animals will hang from a bar of standard dimensions, an indication was 
obtained of the intensity of action of the drug at different periods after its 
administration. Although the length of these hanging-times does not neces- 
sarily vary quantitatively with the intensity of the cataleptoid phenomena, the 
data obtained in this way serve to provide a graphic record with which the time- 
relations of the other effects observed may be compared, and as such they were 
used in the present work. 


Technique 


The monkeys used were five adults of the Macacus rhesus species, each weighing 
about 35 kilos. The apparatus used for determining the time during which the 
animals would hang consisted of a brass rod { in. in diameter, held by two uprights 
4 ft. 6 in. above an iron frame, over which a net was stretched. The hanging response 
was tested in one hand at a time, the other hand being tied, as were the feet, so that 
they could not be used to grip the bar. At each trial the animal was held up by the 
head while the palm of the free hand was allowed to come into contact with the bar, 
when, if the reflex was present, grasping took place. The animal was then released 
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and allowed to hang without support. The time from the moment when support was 
withdrawn to the moment when the animal fell into the net was taken with a stop- 
watch and recorded as the hanging-time. 

Although the monkeys used were old enough to have lost the neonatal grasp reflex, 
in some of them a slight reflex was present which caused them to hang for a few 
moments. Their hanging times became gradually less at subsequent trials and finally 
disappeared and did not return. The presence of the grasp reflex was tested for on 
a number of occasions before the animals were used in an experiment, as well as at 
the commencement of each trial. No animal was used in an experiment if it did not, 
on being put to the bar, at once let go and try actively to escape. With the hanging- 
times as ordinates and the time in minutes as abscissz, a graphic record was made in 
each case (Fig. 1). 
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Fig. 1.—Graph showing hanging-times in right and left hands of the same monkey at different 
periods after the injection of 50 mg. of bulbocapnine. (Weight of animal, 3-5 kilos.) 





Throughout each experiment, in addition to the hanging-time records, a continuous 
record was kept of the state of the animals as seen by direct observation and examina- 
tion at different periods after the injections. A number of motion-pictures were also 
made at critical phases in order to allow of a more accurate analysis of postural changes 
and movements, as well as to make a permanent record of the more important features 
which could be examined at leisure. The presence of tremors and the presence of 
catalepsy and their duration were recorded on the graphic records as horizontal lines. 
Tremor was said to be present when a coarse tremor of the head and limbs appeared 
with a rate of about five per second, and catalepsy was recorded only when the animal 
would maintain unnatural positions against gravity for several minutes, was com- 
pletely without spontaneity, and moved only a minimum in response to strong stimuli. 
This condition was rarely present when bulbocapnine alone was used and then only 
for short periods. 

The experiments were carried out in the mornings, no food having been given since 
the previous night ; in order to keep conditions constant, noise was reduced to a 
minimum and the monkeys handled as little as possible. Readings were taken approxi- 
mately every 10 minutes and were continued for three readings after the animal had 
ceased to grasp. It was found that the most constant results were obtained with a 
dosage of 15 mg. per kilo, and the curves so obtained were closely similar in each 
case (Fig. 2). 

The bulbocapnine used was obtained in ampoules containing a 10-per cent. solution 
of the hydrochlorate from Messrs. Merck, and was given subcutaneously. The 
cardiazol was given as a 10-per cent. solution buffered to pH8 by the addition of 0-1 
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per cent. of sodium dihydrogen phosphate, as described elsewhere for clinical use 
(Kennedy, 1937). This was given intravenously as rapidly as possible in order to 
reduce the dosage to a minimum in view of the speed with which the drug disappears 
from the circulation. 

The effects of bulbocapnine were first established in five monkeys, data being 
obtained on the grasp-reflex changes, motor responses, and general behaviour as 
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Fig. 2.—Curves showing hanging-times of five monkeys at different periods after injection 
of the same dose of bulbocapnine. (Periods during which tremors were present are represented 
by the horizontal lines at the top of the figure. The times shown are the average hanging- 
times for the two hands. Two of these animals were used in the present series of experiments.) 


described. One week later, when, as shown by activity records, appetite, and weight, 
the animals were in the same condition, a single convulsant dose of cardiazol was given 
and the effects noted in the same way. One week after this, convulsions were induced 
with the same dose of cardiazol, given when the effect of bulbocapnine was at its 
height ; and, finally, two of the animals were given a further trial with bulbocapnine 
alone in order to find whether it still produced the same results in a monkey that had 
had two convulsions. 


Results 


Effect of bulbocapnine alone.—In the five monkeys used, the hanging-curves 
and descriptive data were essentially similar and the following features were 
common to all the records, a typical example of which will be given in detail 
later. When 15 mg. per kilo of bulbocapnine was given, the grasp reflex 
appeared within 5 to 15 minutes after the injection in all the animals, by which 
time they had ceased to move about and had all assumed the “ Penseur de 
Rodin ” attitude and showed gross tremors of the neck and extremities. These 
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tremors had an average frequency of four to five per second. None of the 
animals showed any inclination to move towards food which was put in front 
of them, and when pushed they would move only a few inches before coming 
to rest. When a limb was raised, after perhaps a few moments of immobility, 
it would be slowly lowered and never held against the action of gravity for long. 
All five monkeys, however, if placed on their backs, would remain still with the 
extremities in the air for about a minute before slowly taking up a recumbent 
position. 

Eye movements were of normal rapidity, but if the animals’ attention was 
attracted by a sound at one side, their eyes would turn in the direction of the 
sound before the head moved, if it moved at all. Tendon reflexes were present 
at all stages and slight rigidity of the “* cogwlieel ” variety was present in the 
flexors of the arms. During the first 25 minutes excessive salivation and usually 
dribbling were present. The tendency to keep the limbs in the same posture 
was just as marked when the tremors had practically disappeared as when they 
were most evident, but this cataleptic tendency invariably disappeared at least 
10 minutes before the animals ceased to hang. 

The hanging-time was taken for each hand separately, and when this was 
done at regular intervals of 10 minutes it was found that the times were remark- 
ably uniform in the two hands (Fig. 1). For simplicity in expressing the results, 
the mean time for the two hands is shown in subsequent figures. As may be 
seen in the figures (especially Fig. 2) the hanging times were usually greatest 
at the commencement and then remained at roughly the same level for about 
70 minutes, after which they gradually decreased. 

Effect of cardiazol convulsions alone.—Preliminary experiments established 
that the ideal dose was 0-1 c.c. of the 10 per cent. solution per kilo of body 
weight, given intravenously as rapidly as possible. This is roughly equivalent 
to the average dose used in therapeutic convulsions in man. It was found that 
with 0-08 c.c. an excitable state was produced in which there was much twitching 
but no convulsions and that when 0-2 c.c. was given to two of the animals a 
status epilepticus appeared which lasted for over two hours. Within 10 seconds 
of the injection, typical epileptiform convulsions appeared with a tonic phase 
of 3 to 10 seconds followed by a short clonic phase which lasted a little over a 
minute. In the 3 minutes which followed the onset of the fit, a transient hanging 
response was found in all the animals, but it was of only a few seconds’ duration 
and irregular in appearance, and after this period they behaved normally in 
every way. 

Effect of a Cardiazol convulson given during the action of bulbocapnine.— 
The same dose of bulbocapnine as was used in the previous experiments was 
given again to the same animals and the usual effects, of salivation, tremor, 
immobility, and hanging response, were observed. About 25 minutes after 
the bulbocapnine was given, when, as seen in Fig. 3, the hanging time was at 
its highest level, the cardiazol was injected, 0-1 c.c. per kilo being given as 
before. The convulsions produced were similar in all respects to those which 
occurred when no bulbocapnine had been given. It was especially noticeable 
that in the period immediately following the convulsion the coarse tremors 
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were absent and the muscles were flaccid until the animals began to show 
evidence of awareness of their surroundings. After the convulsions they were 
rather drowsy for about 10 minutes, after which their condition came to resemble 
that before the convulsion. Catalepsy, when present at all, was very slight at 
this stage. 

At a time varying from 20 to 35 minutes after the convulsion, when the 
tremors were beginning to diminish, a remarkable change came quite rapidly 
over all the animals. Eye movements ceased altogether, and the animals stared 
in front of them with eyes wide open, the occasional blinking seen in the bul- 
bocapninized animal being absent. At the same time there was a change of 
muscle tone which allowed of the limbs being placed in any position without 
hindrance from rigidity, and a very profound cataleptic state developed in which 
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Fig. 3.—Two hanging-curves from the same monkey showing the effect of bulbocapnine alone 

(interrupted line) and the effect of inducing a convulsion with cardiazol when the effect of the 

bulbocapnine was at its height. Note the prolongation of the hanging period and the appear- 
ance of well-marked catalepsy. 





the animals could be placed in any posture, where they would remain until 
moved. When pushed over, there was no attempt at righting, and when they 
fell from the bar after hanging, the animals remained in the position in which 
they fell, as if inanimate. The catalepsy was far more profound than that seen 
with bulbocapnine alone, and fully satisfied the criteria of Ferraro and Barrera 
(1931). This cataleptoid state persisted for from 25 to 70 minutes in the 
different animals, and during this period the hanging times remained roughly 
at the same level. The condition then disappeared quite rapidly and the 
hanging times at once became shorter. This is well seen in Fig. 3, where the 
duration of the deep catalepsy is represented by a horizontal line, at the termina- 
tion of which the hanging times are seen rapidly to become shorter. The animals 
were always slow and inactive after these experiments, in contrast to the experi- 
ments with bulbocapnine and with convulsions alone, and activity records 
showed that they did not regain their former level for 24 to 48 hours. 

In order to illustrate this general description, the experimental data and 
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graphic records from one of the five animals are given in detail (see p. 122), 
the results for the others being summarized in Fig. 4. In this table it can be 
seen that the period during which the hanging response was present was greatly 
prolonged in all the animals, being roughly half as long again as when no 
convulsion was given. 





MEAN DURATION OF GRASP-REFLEX 


NO. OF a INCREASE RATIO OF 
MONKEY BULBOCAPNINE WITH INCREASE 
ONLY CONVULSION 

90 124 203 79 1-64 

93 77 113 36 1-44 

95 60 94 34 1-57 

96 71 119 38 1-53 

98 90 135 45 1-50 





Fig. 4.—Table showing increase in hanging-time due to cardiazol convulsions. 


Discussion 


From the experiments described it is evident that the convulsions induced 
by injections of cardiazol in the monkey are comparable in all details with the 
therapeutic convulsions observed in the human subject. Not only is the dosage 
roughly the same in proportion to the body-weight, but the time-relations of 
the convulsion itself and the effects of non-convulsive doses are closely similar. 
In view of this very close similarity, the effects of overdose are of considerable 
clinical interest, the amount sufficient to induce status epilepticus in the monkey 
being roughly equivalent to an injection of 14 c.c. of cardiazol solution in a 
man of average weight. 

The hypokinetic state produced in monkeys by the action of bulbocapnine 
is made up of a number of component phenomena, some of which are common 
to it and to catatonic stupor. Such features are the immobility, lack of motor 
initiative, and the tendency for the limbs to remain in abnormal positions when 
so placed, i.e. catalepsy. Other features, such as stereotypy and mannerisms, 
have been described as common to the two conditions, especially by de Jong 
and Baruk (1930), but they are less constant and involve an interpretation of 
the animal’s behaviour in clinical terms. Other features, such as bradykinesis, 
tremor, and salivation, emphasized by Schaltenbrand, suggest a resemblance to 
an extrapyramidal syndrome. The effect of cardiazol convulsions is to increase 
some of the components of this composite state, to decrease others, and to leave 
others practically unchanged. The catalepsy is very noticeably increased in the 
period after the convulsion, as is the hanging-time, which to some extent acts 
as a measure (Richter, 1931) of its intensity, while during the actual convulsion 
tremor is absent, nor does it fully return in the post-convulsive period. Thus 
the cataleptoid features are greatly increased while the signs resembling those of 
extrapyramidal dysfunction are decreased. This effect is similar to that seen 
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when carbon dioxide is given in high concentration to the animal under the 
influence of bulbocapnine (Paterson and Richter, 1933) and is in contrast to 
that of cocaine, which completely abolishes the catalepsy (Buchman and 
Richter, 1933) and, with it, the hanging-response. 

That the hanging-response is not due solely to the presence of catalepsy is 
shown by the fact that it remains when the catalepsy has gone (Fig. 3). It has 
been shown (Richter and Paterson, 1932) that a variety of substances, most of 
them cerebral depressants, cause the response to appear in the monkey, and, 
though many of these induce an akinetic state, none produces cataleptoid 
phenomena comparable with those induced by bulbocapnine. The hanging- 
times are, however, greatest when catalepsy is present. 

In these experiments convulsions alone produced only a transient hanging 
response. It would therefore seem likely that in these animals in the post- 
convulsive period there was a phase of lowered activity of a part at least of the 
nervous system, which produced a specific effect in intensifying bulbocapnine 
catalepsy and a more general one in causing an additional increase in the hanging- 
time. That the part of the nervous system most affected in this specific action 
is the cortex is suggested by the fact that in the post-convulsive period the 
tremor is greatly reduced and usually abolished. It has been shown that uni- 
lateral decortication (Ferraro and Barrera, 1932) and decerebration (Schalten- 
brand, 1925) cause bulbocapnine tremors to disappear on the contralateral side, 
that is, that an intact cortex is essential for their production. In view of this 
it may be that a lowering of cortical activity after the convulsion balances the 
subcortical disturbance produced by bulbocapnine and thus abolishes the 
tremor. If, from its speed, its association with an attitude of flexion, salivation, 
and rigidity, the tremor seen in a bulbocapninized monkey can be taken to be 
of the same nature as that of post-encephalitic Parkinsonism, the effect would 
be comparable to the clinical abolition of these tremors in sleep or in amytal 
narcosis. It may thus be that the action of convulsion, in increasing the 
cataleptic component of the state produced by bulbocapnine, is due to a tem- 
porary depression of function at the cortical level which occurs in the post- 
convulsive period. 


Summary 


The effects of moderate doses (15 mg. per kilo) of bulbocapnine on monkeys 
are fairly uniform in different animals and in the same animal on different 
occasions. 

The effect of cardiazol convulsions on the state produced by bulbocapnine 
was studied in five monkeys and compared by means of its effect on the grasp- 
reflex, on the cataleptoid phenomena, and on the general motor state of the 
animal. 

The action of the convulsion is greatly to increase the cataleptic component 
of the state produced by bulbocapnine, producing a very marked cataleptic 
state, and to prolong the action of the drug both in its action in producing an 
akinetic state and in causing a reappearance of the neonatal grasp-reflex. 
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These effects are not produced by the convulsion alone, which causes only a 
transient akinesis and appearance of the grasp-reflex. 

No change was found in the animal’s response to bulbocapnine after it had 
been given convulsions, and the same type of curve was produced by the grasp- 
reflex technique a week after a convulsion as was obtained a week before. 

When a non-convulsive dose of cardiazol was given, an excited, irritable 
state was produced in the animals, with hyperkinetic movements, but no 
convulsions. When twice the minimum convulsant dose was given, status 
epilepticus resulted. 

A theoretical interpretation of these results is advanced in the light of 
previous work. 

This work Was carried out during tenure of a Rockefeller Fellowship in Neurapsychiatry, 
the experiments\ being performed in the Psychobiological Laboratory at the Johns Hopkins 


Hospital through the courtesy of Dr. Curt P. Richter, to whom the writer is indebted for 
valuable advice and assistance. 


REFERENCES 


Buchman, E. F., and Richter, C. P. (1933). Arch. Neurol. Psychiat., 29, 499. 

de Jong, H., and Baruk, H. (1930). La catatonie experimentale par la Bulbocapnine. 
Masson et Cie, Paris. 

Ferraro, A., and Barrera, S. E. (1932). Experimental Catalepsy, State Hospitals Pr. 

Kennedy, A. (1937). J. ment. Sci., 83, 609. 

v. Meduna, L. (1934). Die Konvulsionstherapie der Schizophrenie, C. Marhold, Halle. 

Paterson, A. S., and Richter, C. P. (1933). Arch. Neurol. Psychiat., 29, 231. 

Richter, C. P. (1931). Arch. Neurol. Psychiat., 26, 784. 

Richter, C. P., and Paterson, A. S. (1931)... J. Pharmacol., 43, 677. 

Richter, C. P., and Paterson, A. S. (1932). Brain, 55, 391. 

Schaltenbrand, G. (1925). Pfliig. Arch. ges. Physiol., 209, 643. 

—— (1929). Dtsch. Z. Nervenheilk., 108, 209. 


PROTOCOL FROM ONE ANIMAL 
Monkey No. 90 (weight 3-6 kilos) 


EFFECT OF BULBOCAPNINE ALONE 


Time, Average 
mins. hanging-time, Remarks 
seconds 
zero e .. .. Normal activity. Tries to escape. Bulbocapnine 15 mg. 
per kilo. given subcutaneously. 
6 26... .. Gross tremors have appeared. Animal is still and in a 
flexed attitude. Looks about without turning head. 
17 i .. Bowed attitude. Head nodding and limb tremors at less 
than 5 per second. Saliva appears. 
23 Ms. .. Takes one pace forward when pushed. 
28 i. .. When arm is raised, slowly lowers it. 
34 i ay 
39 6 .. Pushed over, slowly rights himself. 
44 me os .. Head bowed nearly to ground. No catalepsy. 
bP Pe az .. Salivating freely. 
57 ie .. Very still. Much less tremor. Pushed over, lies where 
he fell. 
67 ie ais .. Got up very slowly. If limb is raised, slowly lowers it, 
but does not return it quite to ground. Has ceased 
salivating. 
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PROTOCOL FRoM ONE ANIMAL—(continued) 
Monkey No. 90 (weight 3-6 kilos) 


EFFECT OF BULBOCAPNINE ALONE 


Time, Average 
mins. hanging-time, Remarks 
seconds 
82 9 Remains immobile. Tremor gone. No catalepsy. 
88 7 
93 7 
97 3 Moves slowly forward. Refuses a banana. 
102 I 
107 2 
112 4 Moves slowly across room. 
117 2 Accepts food hesitantly. 
122 0 Is quite active again. 


EFFECT OF CARDIAZOL ALONE 





Time, Average 
mins. hanging-time, Remarks 
seconds 
zero Sw i .. 0-36 c.c. cardiazol solution given intravenously. 
9 — .. .. Violent purposeless movements, followed by flexor spasms 
and tonic convulsions. 
13 — .. .. After tonic phase of about 3 seconds, has violent clonic 
flexor movements. 
27 0 Clonic movements cease, but frequent twitching move- 
ments occur. Monkey will not grasp bar. 
80 0 Twitching movements have gradually become less. Eyes 
closed. Holds bar momentarily. 
101 0 Moves limbs in voluntary fashion. Looks about. 
105 8 Hangs for 10 seconds with right hand. On dropping, 
lies still. 
140 2 More active, tries to escape. 
190 0 Will not hang ; appears completely recovered. Behaved 
normally on return to cage afterwards. 
EFFECT OF A CARDIAZOL CONVULSION GIVEN DURING THE ACTION OF BULBOCAPNINE 
} Time, Average 
mins. hanging-time, Remarks 
seconds 
0 im ss .. Bulbocapnine given, 15 mg. per kilo subcutaneously. 
16 < e .. Tremors have commenced. 
22 ms .. Immobile and flexed. 
25 — .. .. Cardiazol 0-36 c.c. Convulsion lasts 80 seconds. 
28 : ere .. Tremor very slight. Animal immobile. 
38 a .. Rather sleepy. Will not hold up raised arm. 
46 wm .. .. Tremor returning. Rights self when pushed. 
54 ee i 
61 ii .. Tremor less marked. 
69 ae .. Tremor gone. Remains absolutely still. 
75 me. .. No catalepsy. 
7 oe ae nS" 
94 ae .. Eyes half closed. Very still. Some fine tremor of upper 
extremity. Very slowly lowers raised limb. 
99 oe nie 
104 i as .. Animal has quite rapidly developed a very marked flexi- 
bilitas cerea and can be put into almost any position, 
from which no attempt is made to move. Will stay 
with lower extremities against wall and upper limbs on 
the ground. Remained with all limbs extended for 
several minutes and was then moved in order to be 
hung from bar. 
110 Me a .. On falling from bar, stays as it fell ; on being pushed, 
falls over and remains in exactly same position for 5 
minutes. 
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PROTOCOL FROM ONE ANIMAL—(continued) 
Monkey No. 90 (weight 3-6 kilos) 


EFFECT OF CARDIAZOL CONVULSION GIVEN DURING THE ACTION OF BULBOCAPNINE 


Time Average 
mins. hanging-time Remarks 
seconds 
120 9 
125 Mm ss ee 
130 ae .. Flexibilitas continues. Blinks when feint is made towards 
eyes. No reaction to food. Does not look about at 
all, stares straight ahead. 
135 il 
140 11 Occasional short purposeless movements of upper limbs. 
Muscles hypotonic until attempt is made to move a 
limb. 
145 11 Raised limb falls slowly. A few movements. 
155 F Catalepsy gone. Animal lethargic and hypotonic. 
180 9 Still immobile. Limbs stay up a few seconds only. 
195 — Hangs briefly only. Moves a little, but stops for long 


periods. Stares ahead and will not take food. 
Animal was quiet for several hours after conclusion and did not eat. 


EFFECT OF BULBOCAPNINE ALONE 


A second trial of bulbocapnine alone showed almost identical results to the first, showing 
that the convulsions had no permanent effect on the animal's reaction to the drug. The 
hanging-curve produced was very similar to the first and no true catalepsy was obtained. 
The effects of bulbocapnine and bulbocapnine-cardiazol on the hanging-response in this 
animal are represented graphically in Fig. 3. 

















A CLINICAL STUDY OF THE EFFECTS OF SHORT 
PERIODS OF SEVERE ANOXIA WITH SPECIAL 
REFERENCE TO THE MECHANISM OF ACTION 
OF CARDIAZOL ‘SHOCK ”’ 


BY 


RUSSELL FRASER AND FRANCIS REITMANN 
From the Unit, Maudsley Hospital, London 


(RECEIVED 20TH FEBRUARY, 1939) 


THERE has been some comment recently on the resemblance between the 
phenomena of anoxia and those observed in patients during insulin and 
cardiazol treatments. Some observers have gone so far as to suggest that the 
main pathogenetic mechanism for the clinical effects of these treatments is an 
induced cerebral anoxia. The work reported here was an attempt to test this 
hypothesis in relation to cardiazol * shock.” 

Subsequent to the completion of this work, Gellhorn (1938) has published 
a paper reporting animal experiments which show similarities between the 
effects of hypoglycemia and anoxia, and also that oxygen deprivation potentiates 
the effects of hypoglycemia and vice versa. In addition, he discusses at some 
length the evidence for considering anoxia as the pathogenetic factor in insulin 
and cardiazol phenomena. He is inclined to conclude that anoxia is a central 
factor, but adds that these treatments also produce considerable sympathetic 
(apparently central) stimulation in excess of that produced by anoxia ; this 
may be a significant difference as he points out. It is also relevant here to 
mention studies that Himwich (1937) and Dameshek (1935) have made of the 
cerebral metabolism during hypoglycemia and the cardiazol fit, based on 
estimations of femoral arterial and jugular venous samples of blood. The 
results demonstrated that during severe hypoglycemia there occurs a fall of 
oxygen consumption proportional to, but slightly less than the fall in glucose 
utilization. During the cardiazol fits a fall of arterial oxygen content to values 
varying between 50 per cent. and 70 per cent. of the oxygen capacity was 
observed towards the end of the seizure ; insufficient data were obtained to 
determine the cerebral oxygen consumption. The existence of this anoxia 
during the cardiazol fit is, of course, apparent to the observer, and to be 
expected after the combination of spasm and apneea that occurs. But histo- 
logical findings (Stief, 1937 ; Reitmann, 1938) suggest the occurrence of vascular 
spasm in the brain during hypoglycemic and cardiazol convulsions and this 
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may lead to a more severe cellular anoxia. The abolition of these convulsions 
when Amyl Nitrite (Reitmann, 1938) is administered simultaneously with 
cardiazol indicates that vasoconstruction may be a factor in producing the fit. 

But whether the anoxia in the cardiazol fit is merely a secondary effect of 
the fit might be determined by comparing the results of inducing comparable 
anoxia by other methods, preferably such as would produce practically no other 
coincidental effect. For this, the administration by a mask of a controlled 
reduced percentage of oxygen seemed most suitable and was the procedure that 
we carried out on four schizophrenic patients (44 administrations) together 
with noting the immediate and late effects. Armstrong (1938) reports some 
similar experiments giving short periods of severe anoxia to animals, but there 
appears to be little available reference among the extensive work on this subject 
to the clinical effects in men of uncomplicated severe anoxia (under 8 per cent. 
oxygen). In most of the clinical reports of severe anoxia in man, the patho- 
genesis has been complicated by other factors—such as carbon monoxide 
poisoning or strangulation with its vascular concomitants. Therefore, as both 
the rapidity of onset and the duration of induced unconsciousness were similar 
to those seen with cardiazol therapy, it seemed desirable to put on record the 
clinical abnormalities observed during this anoxia. 


Method 


An apparatus designed for giving gas and oxygen anesthesia at atmospheric 
pressure was used with the usual face mask and a cylinder of pure nitrogen in place of 
nitrous oxide. After a preliminary trial with different percentages of oxygen for 
varying periods of time, we finally adopted the following procedure. 

It was best to give a preliminary period of two minutes anoxia of lesser severity 
which induced some dimming of consciousness without the unpleasant dyspnoea 
caused when the final percentage was given from the start. The procedure ultimately 
adopted was : (a) 3-5 per cent. oxygen for the first 2 minutes ; (4) 2 per cent. oxygen 
for 3 to 4 minutes ; within 14 to 2 minutes’ unconsciousness occurred, and was allowed 
to persist for 14 to 2 minutes in the absence of complications ; (c) termination : 100 
per cent. oxygen was then turned on till evidence of fairly complete return of conscious- 
ness, which should not take longer than 30 seconds. 

Messrs. Coxeter and Son, Ltd., of the Morden Factory Estate, Morden Rd., 
S.W.19, kindly analysed the gases delivered by the apparatus under normal and 
heavy breathing with the following results : 
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A small degree of rebreathing was allowed (because of the rapid change to very 
deep breathing), so that in all administrations there was probably some rise in the 
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percentage of alveolar CO?, but the extent of this was not measured. During the 
administration, observations were made of the onset and termination of unconscious- 
ness, any neurological abnormalities, and also the pulse, respiration, and blood pressure 
were recorded at half-minute intervals. The patients were usually asked to count 
when the mask was applied ; cessation of counting was taken to indicate loss of 
consciousness. 

It is relevant to mention that the procedure required a close supervision of these 
signs, especially of the character of the breathing ; any significant weakening or 
irregularity was taken as absolute and immediate indication for cessation of the anoxia. 
For the first treatment only a short period of unconsciousness was allowed, which 
was gradually prolonged on subsequent days provided the time taken to awake did 
not exceed 45 seconds, and no other complications occurred. This treatment was 
given to fasting patients between eight and nine in the morning on two or three days 
of the week ; after eleven in the morning they were allowed the normal daily routine 
of the ward. 

After the completion of the series of anoxia treatments the patients were given a 
course of cardiazol injections : this, unfortunately, did not produce a significant 
improvement, except perhaps with Case ‘* W,”’ whose treatment is not yet completed, 
and so possible therapeutic benefits cannot be discussed. 


Results 
CLINICAL PICTURE DURING ANOXIA 


As has been the experience of other workers, this varied in the lesser details 
among different patients, though it was fairly consistent for each patient from 
day to day. During the preliminary period of 3-5 per cent. oxygen and during 
the first 2 minutes of 2 per cent. oxygen there were merely slight cardiovascular 
and respiratory changes. The abnormalities observed after the loss of con- 
sciousness which then occurred may be described in two stages : 

Initial Stage of Unconsciousness.—This stage was generally associated with 
spontaneous movements, and was usually reached 14 minutes after com- 
mencing to breathe 2 per cent. oxygen. The onset was delayed a further 
14 minutes or more in some patients who developed little hyperpneea ; these 
patients always had few, if any, associated spontaneous movements. During 
this stage the pulse-rate rose rapidly to about 140 per minute, the respirations 
deepened and increased to 35-40 per minute, while the systolic blood pressure 
rose 20 min. Hg. together with a slight rise of diastolic blood pressure. Early 
in this period there appeared various types of spontaneous movements : 

(i) Vague restlessness with poorly co-ordinated movements in the limbs ; 
with one patient rhythmic * bicycling ** movements of the legs always occurred 
at this phase ; with others there was general motor unrest, often suggesting 
apprehensiveness, although, after the first few days, most of the patients were 
not apprehensive before the treatment. 

(ii) Typical myoclonic twitchings were also seen in most patients at this 
stage—in the face and arms mostly—but never very severe or extensive. Sudden 
twitching movements of whole limbs were seen occasionally. 

The only abnormal physical sign on examination of the nervous system at 
this stage was a general increased excitability of tendon jerks. 

Stage of Extensor Hypertonus.—After about one minute of the former stage 
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signs of hypertonus gradually appeared, and after a transitional period lasting 
about one minute this stage was fully developed with intense muscular hyper- 
tonus dominating the clinical picture. Hypertonus appeared first in the neck 
and chest, where it was perhaps exaggerated by the strenuous respirations ; at 
first it was fluctuating and not purely extensor. Short spasms into extension 
and pronation were next seen at intervals in the arms—similar to the extensor 
spasms seen in the deeper stages of hypoglycemic coma, and during the recovery 
from cardiazol fits. At the same time transient torsion spasms in flexion or 
extension appeared which involved the whole of one side of the body and 
included conjugate deviation of the eyes to the same side. Finally persistent 
bilateral generalized and very marked hypertonus developed, appearing first 
in the body and legs, where it was always extensor in distribution. The 
position of the arms varied : at first the limb tended to fix in whatever position 
it was held artificially, reminiscent of tetany. Apart from such interference, the 
arms generally adopted first the flexed posture adducted across the body in 
semi-pronation, with the hands clenched or sometimes in the typical tetanic 
posture. If the anoxia was further prolonged the arms tended to move into 
the position of extension, at first nearly parallel with the body axis, but later 
coming forward to a varying angle in front of it in a position of pronation, 
The contraction was so strong that it was almost impossible to alter any of these 
postures and it was impossible to elicit any reflex response. Towards the end 
of this stage, bouts of generalized fine tremor resembling shivering were 
occasionally seen; in one patient an erection occurred at this stage. It was 
found that 4 a minute was the maximum safe duration for this persistent 
hypertonus. 

During this stage the blood pressure, both systolic and diastolic, rose 
steadily, reaching their maximum with the onset of persistent hypertonus, but 
pulse rate or respiration rate changed little from the values of the previous stage. 

Waking Period.—At first the anoxia was terminated by removing the mask 
and allowing the patient to breathe air. Under these conditions, it was found 
that the patient lost all neurological abnormalities and could reply to questions 
within 4 to | minute if the anoxia had not been unduly prolonged ; for a 
further 5 minutes, the patient felt listless, drowsy, with a slight headache, 
giddiness, and occasionally some deafness or tinnitus. Some of the patients 
also mentioned having some black or coloured spots in front of the eyes, or a 
feeling of blood rushing through the head before complete recovery. When the 
patient was given 100 per cent. oxygen, speech returned within 15 to 30 seconds, 
and the subsequent drowsy listless phase lasted about 2 to 3 minutes. The 
blood pressure quickly subsided to normal levels, generally within 2 to 3 
minutes, and the pulse-rate was normal after 5 minutes. 

The severity of the anoxia was well reflected in the time of awakening ; 
and prolongation or any unusual symptoms during this waking phase in- 
dicated a severe exposure. This was best illustrated by the occasion on which 
the most severe anoxic effects were observed. One day, with patient ‘ T,” 
uncensciousness occurred 4 minute after he had been given 2 per cent. oxygen 
(insthad of 14 minutes, which was usual for this patient) ; stage 2 had com- 
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menced after a further 4 minute, and was allowed to last for 14 minutes. At 
this point, the blood pressure was 210/130, pulse-rate was 150, and respiration- 
rate was 36, with generalized extensor hypertonus ; the respirations, which 
had been deep and regular throughout, became suddenly irregular and more 
shallow, whereupon 100 per cent. oxygen was administered at once together 
with some CO,. Apnoea then occurred for 4 a minute, after which deep, gasping 
respirations began and, in a few seconds, vague, restless, motor excitement. 
Within a minute of giving the oxygen the patient was turning, writhing, and 
struggling ; he was confusedly aware of stimuli, not recognizing the doctors, 
and calling out : ““ Wheream I?” After 2 minutes of this delirious confusion, 
he lay back, adequately orientated, and spoke of having had a dream and not 
being able to understand where he was ; he was then giddy, though not feeling 
the room going round in any systematic direction, complained of seeing bright 
lights, and of feeling dazed and drowsy with a headache. At the termination 
of his excitement, his pulse was 112, respiration rate was 24, and blood pressure 
was 190/80 ; 2 minutes later his pulse-rate was 100, respiration-rate was 24, 
and blood pressure was 140/80. After 20 minutes he felt normal, apart from 
a headache and general tiredness, which persisted till evening. 

When asked later to describe the feelings during the induction of anoxia, 
the patients generally mentioned only an unpleasant dyspnea. Often, although 
they had been indubitably unconscious, they insisted that they had not gone to 
sleep ; on being questioned they could not remember some incidents such as 
when plantar responses were elicited ; at other times they mentioned a feeling 
of slight suffocation, after which they went to sleep. There was never any 
evidence of retrograde amnesia—and they could report orders given them just 
prior to unconsciousness. On one or two occasions the patient was slightly 
but definitely euphoric and more talkative than usual during the recovery 
period. But on most occasions no significant psychological changes were noted 
during this period. 


CARDIOVASCULAR AND RESPIRATORY CHANGES 


These are summarized in Table 1, showing the average values of 4-minute 
intervals after commencing the 2 per cent. mixture ; the range in individual 
readings was not so different from the averages as to make it worth complicating 
the table by giving the extremes from which these were computed. 

These correspond to the results obtained with animals (Armstrong, 1938 ; 
Haldane and Priestley, 1935). It will be noted that in the early phases there is 
a rise of both pulse and respiration rate. The respiration reaches a rate of 35-40 
within the first minute, after which the depth continues to increase till about a 
4 to 1 minute after the loss of consciousness ; thereafter both rate and depth 
usually remain constant. CO. accumulation occurring within the apparatus 
is doubtless responsible for some of the respiratory stimulation. The pulse 
rate reaches about 140 approximately coincident with the onset of unconscious- 
ness, and thereafter remains constant. The blood pressure rises steadily 
throughout and more rapidly after the onset of unconsciousness. In view of 
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these changes in pulse-rate and blood pressure there was presumably con- 
siderable increase in circulation rate during the anoxia. It will be noted that 
these responses, except for the pulse-rate, were minimal for patient “‘ W,’’ who 
was asthenic, took the treatment very apathetically, and breathed shallowly 
throughout. The shallow breathing certainly would delay the production of 
the anoxia, but there also seemed to be significantly less reaction to its effects. 
On all occasions, the subsidence of these cardio-respiratory changes at the end 
of the anoxia period was rapid, generally being completed within 2 to 3 minutes, 
though the pulse-rate remained somewhat elevated for a further 2 to 3 minutes. 


VARIATIONS IN THE CLINICAL EFFECTS 


With the same patient the effects were, in general, consistent from day to day, 
when the same dosage was given. There was an impression that some adaptation 
did occur over the course of the treatment, but the rapid development of the 
anoxia made reliable measurement of such slight differences in its effects as 
might have occurred too difficult. At the commencement, different per- 
centages were tried before adopting the routine mentioned above. For 
example, giving 6 per cent. oxygen it was found that at the end of 6 minutes 
there was some rise of blood pressure to 160/70, but no loss of consciousness, 
though this then occurred after } minute of 2 per cent. oxygen. On a few 
occasions, where first 2 minutes of 2 per cent. oxygen, and then 2 minutes of 
6 per cent. was given before the final 2 per cent., the patient re-awakened 
partially during the period of 6 per cent. ; and after this preliminary prepara- 
tion, the stages in the final 2 per cent. period were all about a 4 minute earlier. 

Concerning the variations in individual patients, it might be mentioned that 
patient “* A’ was a pyknic, well-built individual, and showed a more asthenic 
vascular response and more spontaneous twitchings. This might be compared 
with patient “* W,” who was asthenic and of rather poor physique, and who 
showed the opposite in these respects—even showing no rise of blood pressure 
or spontaneous movements or twitchings, despite unconsciousness for 1 to 2 
minutes in some treatments. Individual differences were no longer apparent 
in the clinical picture of the full developed stage 2. The time interval to the 
onset of unconsciousness was not very different among our patients, except 
for patient “* W,” who, probably due to his shallow breathing, was always much 
slower in becoming unconscious (always 2 minutes and sometimes 24 to 3 
minutes after commencing 2 per cent. oxygen). 


PROLONGED AND PERSISTENT EFFECTS 


No permanent psychological or psychiatric changes were noted in any of 
the four patients during or after the treatment. Dr. Blackburn, psychologist 
to the hospital, kindly gave the Babcock deterioration test to the patients at 
the end of the treatment, having also previously given a comparable test to 
two of the patients. These tests showed no evidence of deterioration in any 
mental functions. 
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Complete blood counts taken before and after the completion of the treat- 
ment showed no differences. One sample, taken 2 hours after treatment, 
showed a rise of 1,000,000 red cells and of 5 per cent. hemoglobin which had 
subsided the next day. 


Discussion 


From the small number of cases treated it is, of course, not possible to 
conclude that the therapeutic effects of cardiazol treatment cannot be repro- 
duced by giving comparable periods of severe anoxia. Nevertheless, it is of 
interest to compare the clinical picture of severe anoxia with the phenomena 
of the cardiazol fits, in order to try to assess the role that anoxia may play in 
the pathogenesis of the cardiazol fit and its associated phenomena. 

In this respect the most significant feature is the complete absence of 
epileptiform fits from the clinical effects of rapid severe anoxia. Uncon- 
sciousness of about 2 minutes’ duration was produced in our patients ; yet 
it is doubtful whether unconsciousness is ever produced by cardiazol without 
a fit. But, with our patients, after spontaneous movements and twitchings 
which were fewer and less vigorous than those seen preceding a cardiazol fit, 
there developed instead a state of persistent strong hypertonus associated with 
deep coma. If this stage were prolonged, respiratory paralysis was apt to 
occur, though not epileptiform fits. This sequence was also observed by 
Armstrong (1938) during experiments in which he gave comparable short severe 
anoxia to animals, and found that prolongation resulted in death by respiratory 
paralysis, but not fits. Epileptiform fits have been seen as a late phenomenon 
during the recovery phases after severe prolonged anoxia ; but apparently 
anoxia cannot induce fits with the rapidity of cardiazol. This is also in accord 
with the conclusion of Simpson and Barker (1938) that anoxia does not play a 
role in precipitating the epileptic fit. They subjected 13 epileptic patients to 
anoxia (between 14 per cent. and 9 per cent. oxygen) for 36 hours without 
producing fits. There was also a slight difference in the vascular responses. 
Though the changes during the anoxia were similar to those during the cardiazol 
fit, the pulse-rate and blood pressure returned to normal more rapidly after the 
termination of the anoxia than during recovery from the cardiazol fit, and no 
irregularities of the pulse were seen. 

Comparison of the neurological effects of anoxia with those seen before and 
after the cardiazol fit or following subconvulsive doses of cardiazol does not, 
however, lead to any definite conclusions. While we were unable to determine 
whether the motor pattern of the spontaneous movements of anoxia has features 
in common with that of cardiazol, there would appear to be some differences 
in their severity, and in the absence of some typical cardiazol movements from 
anoxia. Spontaneous movements and myoclonic twitchings during anoxia were 
less frequent and less vigorous than the corresponding movements seen before 
the cardiazol fit. Although with patient “* A” we were unable to reproduce 
the bicycling movements with cardiazol, this was possibly due to the difficulty 
we experienced in selecting a suitable subconvulsive dose. Such bicycling 
movements have been seen at times before or after a cardiazol fit. But the 
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initial fluttering of the eyelids, the cough, and the sudden opening of the jaw 
typically seen before a cardiazol fit were never seen in these patients during 
anoxia. Further tonus disturbances similar to those during anoxia have not 
been seen with subconvulsive doses of cardiazol. They may be seen during 
the recovery from the cardiazol fit, as well as during the fit. But, in these 
circumstances, their causation must be ascribed at least partly to the fit itself. 

Such similarities as we observed indicate that at least the later stages of 
nervous system disintegration under defect of oxygen are comparable to those 
induced by the cardiazol fit or insulin. In this respect, an interesting additional 
observation may be made concerning the prolonged waking period seen in 
some patients after excessive anoxia. This was reminiscent of the somewhat 
rare clinical picture of the insulin coma unreversed after the giving of intra- 
venous sugar (“ irreversible’ coma) or of the delayed recovery after severe 
cardiazol fits. Such patients all show restless confusion with vague generaliza- 
tion, motor excitement, a tendency to opisthotonus and writhing, deep gasping 
respirations, and a rapid pulse. This may signify that the after-effects in the 
nervous system are similar, whether they follow excessive anoxia, cardiazol, 
orinsulincoma. Recent histological work (Meyer, 1936) points to the selective 
action of anoxia on different parts of the brain ; this would lend weight to the 
hypothesis that all these after-effects depend on some common factor, which 
might well be anoxia. 

The clinical comparison, however, has suggested the conclusion that 
cardiazol produces some other important changes that cannot be produced by 
severe anoxia of similar duration—evidenced most especially in the production 
of an epileptiform fit. Therefore, although the anoxia may play a part in the 
pathogenesis of cardiazol effects, it presumably cannot be regarded as the 
most important mechanism of its action. Even were the effects of anoxia 
and cardiazol similar, it would not follow, of course, that anoxia is the patho- 
genetic basis of its action. 


Summary 


1. A report is made of the clinical picture observed during short periods of 
severe anoxia administered to four schizophrenic patients on 44 occasions in 
all. Anoxia was produced by means of a mask from a gas anesthetic apparatus 
which was adjusted to deliver 3-5 per cent. oxygen in nitrogen for 2 minutes 
followed by 2 per cent. oxygen for about 3 minutes. 

2. The clinical effects are reported. A rise of pulse-rate, respiration-rate, 
and blood pressure, occurred continuously throughout and subsided rapidly 
after cessation. The neurological disturbances are described in two stages. 
One and a half minutes after the beginning of the 2 per cent. oxygen administra- 
tion there was loss of consciousness with, in some seconds, myoclonic twitchings 
and various ill-defined spontaneous movements. After a further 4 minute there 
followed a transitional phase of slight tonus abnormalities, which culminated 
after a further minute in the fully developed second stage or phase of tonic 
extensor hypertonus. If the mask was removed within 4 a minute of the onset 
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of this stage, the patient woke within 30 seconds, after which mild after-effects 
lasted a further 5 minutes. 

3. The clinical state of short, severe anoxia was considered to differ signifi- 
cantly from the effects of convulsive doses of cardiazol, particularly in respect 
of the absence of epileptic fits. The spontaneous movements were less frequent 
and vigorous, and the vascular effects subsided more rapidly. 

4. No clinical benefit was observed in these cases. 

5. The recovery phase observed after one excessive dose of anoxia was 
strongly reminiscent of the rare delayed recovery from severe cardiazol fits or 
** irreversible ” insulin coma. 


In conclusion we wish to thank Professor Mapother for permission to publish these 
observations. We also wish to acknowledge our indebtedness to Messrs. A. Charles King, 
Ltd., 34 Devonshire St., W.1, for their courtesy in lending an anesthetic apparatus for these 
experiments. 
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APPENDIX 
BritF CASE HISTORIES OF THE PATIENTS TREATED 
Case E., aged 18. 


This patient was admitted 3 months previous to commencing anoxia treatment, 
complaining of multiple obsessions of 8 months’ duration. Family history revealed 
no abnormalities. His previous health had been good, without any mental or physical 
illnesses. He had been a moderate scholar, and taken six different posts since leaving 
school. He had always been shy and seclusive, with a tendency to obsessional traits 
and was always easily scared. He had always been described as slow and lazy, without 
special interests. The present illness began as a marked exacerbation of his previous 
obsessional trends, together with several rather bizarre new obsessions. These 
included a feeling that he had shot some people in a car, when an explosion occurred, 
that he should push people into the river as he crossed bridges, a fear that he had 
swallowed needles, ash-trays, tables, chairs, a bus, and even the eyes of people. As 
well as these multiple obsessions he has felt people talk about him and stare at him 
for the same length of time. On admission his behaviour was grossly interfered with 
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by his obsessions, but was otherwise normal. There was no evidence of delusions or 
hallucinations ; his intelligence quotient was 84. He had insight into the abnormality 
of his obsessions. There was no abnormality on physical examination. The con- 
dition was diagnosed as schizophrenia because of the bizarre nature and multiplicity 
of the obsessions. During his stay in hospital until the completion of anoxia treatment 
his condition remained essentially unaltered. 


Case T., aged 16. 

This patient was admitted | month before commencing anoxia treatment, com- 
plaining of multiple obsessional symptoms. The family history revealed no ab- 
normality. There were no significant mental or physical previous illnesses. He 
was an average scholar, but had eight different positions since commencing work at 
the age of 14. His personality was described as being quiet, shy, and readily irritated. 
He had few interests and only one friend. Though normally tidy, there were no 
previous obsessional traits. Six months previous to admission there was a gradual 
onset of obsessional washing. Three months later there was a sudden increase in 
his symptoms. New obsessions included the compulsion to put everything straight, 
eating from dishes which were placed on several inches of newspaper, a feeling that 
his nose was blocked while he was eating. The ritual of tidying his bed occupied 
several hours. On admission there were no abnormalities of behaviour, apart from 
those due to his obsessions. He was depressed and anxious over his condition, but 
there were no other psychiatric abnormalities. Physical examination was negative. 


Case W., aged 25. 

This patient was admitted 6 weeks before commencing anoxia treatment, com- 
plaining of severe depression with bizarre depersonalization symptoms and ideas of 
reference. The illness had developed suddenly without discoverable precipitating 
cause. There were no abnormalities in the family history. His previous history 
revealed no significant mental or physical illnesses. He was evidently of average 
intelligence, having done fairly well at school, but had subsequently changed his work 
rather frequently. His previous personality had been shy, seclusive, and sensitive, 
with a general tendency to gloominess, but there were no mood swings. On admission 
he was normally orientated, but lay in bed listlessly and required tube feeding though 
was otherwise co-operative. At times there were repetitive movements of his hands 
suggesting stereotypy. His mood was one of profound self-accusatory depression 
associated with delusions of unworthiness. His attention was very poor and precise 
examination of his mental content was consequently difficult. He stated that his body 
was changed and that he no longer micturated nor defeecated. During his stay in 
hospital he became increasingly abstracted. At first he denied hallucinations, but 
later described a voice emanating from his left chest that gave orders to him. He 
recognized that he was ill, but showed no further insight. On physical examination 
there were no signs of disease, but his build was asthenic and poorly developed. There 
was a recent loss of 14 stone in weight. His condition was diagnosed as schizophrenia. 


CAsE A., aged 32. 

This patient was admitted 1 month before commencing treatment complaining 
of obsessional thinking, ideas of reference, and of influence associated with sexual 
preoccupations. His mother had suffered from a depressive psychosis, but there were 
no other relevant abnormalities in the family. His previous history revealed no 
significant mental or physical illnesses. His schooling had been normal and subse- 
quently worked continuously as a clerk till this illness. His personality had, ever since 














136 RUSSELL FRASER AND FRANCIS REITMANN 


childhood, been shy, reserved, and quiet. He had very few friends, but had no 
obsessional traits. For some years he had been worried over masturbation, and had 
become self-conscious, feeling that others could see the effects of masturbation in his 
face. For the last 6 months he had avoided all company, as he felt others could read 
his mind and also put thoughts into his head. During this period a great variety of 
obscene thoughts spontaneously entered his head, and at times his mind would go 
suddenly blank. On admission he was normally orientated and co-operative, but 
anxious and preoccupied with masturbation and his thought disorder. There were 
no other delusions or hallucinations. He attributes his present symptoms to masturba- 
tion. There was no physical abnormality on examination. The diagnosis was 
considered to be schizophrenia, and the thought disorder more characteristic of this 
condition than of an obsessional neurosis. 
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THE problem of the blood supply of the human spinal cord was investigated 
in considerable detail by various workers at the end of the last century. Adam- 
kiewicz (1881) studied particularly the course and distribution of both arteries 
and veins in the white and grey matter of the cord. Eight years later Kadyi 
(1889) repeated his work, and also studied in great detail the course and distribu- 
tion of the anterior and posterior spinal arteries, their branches, and their vene 
commitantes. Kadyi showed that the anterior spinal artery was formed from 
paired vessels, arising from the vertebral arteries, which passed caudally along 
the mid-line on the anterior surface of the spinal cord. Either they united 
almost immediately to form a single vessel or remained as paired arteries 
with free anastomosis as far as the mid-cervical region of the cord. This 
single artery then continued its course in the mid-line on the anterior surface 
of the cord as far as the filum terminale. He showed that the anterior spinal 
artery was reinforced in its course by several lateral spinal branches which 
passed to the cord along the anterior or posterior roots. These varied in 
position and number in different specimens, but in the some 50 cases which he 
investigated Kadyi noted that most of the lateral spinal branches found entering 
along the course of many of the anterior spinal roots were very small, and he 
presumed that they were supplying blood to the root only. However, a few of 
the lateral spinal vessels were larger, and appeared to carry blood to the anterior 
spinal artery. Such branches were most common at the level of the 5th or 6th 
cervical segment and in the lower thoracic or upper lumbar level. They 
were usuaily unpaired. Near the termination of the anterior spinal artery at 
the filum terminale, two large vessels passed laterally and communicated lateral 
to the posterior spinal roots with the posterior spinal arteries. Kadyi showed 
that the posterior spinal arteries arose either from the vertebral or from the 
posterior inferior cerebellar arteries. They then passed caudally and were 
sometimes joined by one or more lateral spinal branches which reached the cord 
via the posterior roots at the level of the 4th—7th cervical segments. There was a 
very free anastomosis between the two posterior arteries across the posterior 
137 





“ia aaa 


138 B. BOLTON 


surface of the cord. He noted the presence of one or more large posterior 
lateral spinal vessels in the thoracic and lumbar regions ; but in most of his 
cases they were fewer in number on the posterior than on the anterior surface 
of the cord. These investigations were all carried out by injection methods, 
which caused complete filling of all the vessels, as the problem was studied 
from a purely anatomical standpoint. No attempt was made to determine the 
regional blood supply of the cord. 

The fact that in pressure lesions of the thoracic cord the sensory symptoms 
often extend to a higher level than is explicable by the site of the pressure, 
thereby misleading the observer as to the level of the lesion, prompted a further 
investigation of the exact distribution and direction of the blood flow in the 
spinal arteries. It was also considered that a more detailed knowledge of the 
vascular supply might be of value in explaining the wasting of the hand and 
arm muscles in cases of pressure at high cervical levels. This paper records the 
methods and results obtained in a series of experiments undertaken to 
demonstrate the direction and distribution of flow in spinal blood-vessels. 


Methods 


The investigations were carried out on a series of spinal cords obtained at autopsy 
as soon as possible after death, from subjects who during life had remained free from 
symptoms referable to a spinal lesion. The arterial supply was studied by means 
of injection of various media. In the first series coloured celloidin dissolved in 
acetone was the injection mass ; the vessels were injected with the cord in situ. Inthe 
second series, foliowing the removal of the cord the selected vessels were injected with 
a solution of indian ink. 

The method employed in the celloidin injection experiments was that described by 
Morison (1923), who used an acetone solution of celloidin to which had been added a 
small quantity of camphor to prevent the celloidin becoming too brittle when hardened. 
The solution employed in the present experiments consisted of acetone 100 c.c., celloidin 
3 gm., camphor 2 gm., and a suitable dye. The dyes used were alkanin for red 
coloration and a mixture of brilliant green and crystal violet for blue coloration. 

The apparatus for injection consisted of a small pressure bottle, containing mercury, 
in which the pressure recorded by a manometer could be raised to 600 mm. Hg. The 
bottle was connected by pressure tubing with three 250-c.c. bottles, the first containing 
saline, while the other two contained the red or the blue injection medium. Hypodermic 
needles of different bores, the points being cut off and the ends rounded with solder, 
were used as cannule. The needle was tied into the selected artery and connected 
with the bottle containing saline. The pressure was then raised to 350 mm. Hg. and 
the vessels irrigated with saline until the outflowing fluid was no longer blood-stained. 
The needle was then connected with one of the bottles containing the medium and 
the pressure raised to 450 mm. Hg. These bottles were so connected with the pressure 
system that simultaneous injection with the media of different colours could be 
carried out. After fifteen minutes the pressure was released and the cord removed 
and fixed in formol saline for a week. 

In the second series the cord, in some cases together with the midbrain and cere- 
bellum, was removed before injection. A fine hypodermic needle was tied into the 
selected vessel and the local vascular system washed out with distilled water from a 
hypodermic syringe. When the outflowing fluid was clear a solution of water-soluble 
indian ink diluted to one in four with 5 per cent. formol saline and which had been 
twice filtered was injected. By applying the pressure manually the rate of inflow of 
dye medium could be easily regulated and the direction observed. 
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Results 


Series I.—In two cases the aorta was opened and the cannula tied into the 
9th right intercostal artery. The vessel was clamped with a silver clip just distal 
to the origin of the spinal branch ; all the other intercostal arteries were left 
patent. The system was then irrigated with saline until the emerging fluid was 
no longer blood-stained. The other intercostal arteries were then clamped and 
the dye was injected. In both cases great difficulties were encountered in 
confining the injection medium to the selected artery, owing to the very free 
anastomosis of vessels around the vertebral column and in the vertebral muscles. 
Nevertheless, the injection medium was found to have entered the spinal 
arteries on the surface of the cord, and also on subsequent section of the cord 
it was found to have penetrated to some of the larger arteries in its substance. 
The anterior spinal artery in each case contained the medium from the site 
of injection down to the filum terminale. In one specimen (Fig. 1) the dye had, 
in addition, filled the anterior spinal artery rostrally for two segments to the 
level of the 7th thoracic segment. This portion of the vessel was much narrower 
in calibre than that passing caudally. On the posterior surface the posterior 
spinal arteries were found injected at the level of the 9th and 10th thoracic 
segment. There was no dye in the vessels at the 7th segment, but from the 7th 
segment, where the injection of the anterior spinal artery ceased, to the 4th 
segment the dye was present in the posterior spinal arteries. No dye was found 
in the posterior spinal vessels below the site of the injection. These cases showed 
that the direction of flow-of fluid in the anterior spinal artery in the region 
of the mid-thoracic cord tended to be in a caudal rather than in a rostral 
direction, whereas in the posterior spinal arteries the direction of flow appeared 
to be in the opposite direction. 

Series 11.—In three cases the vertebral artery was injected. In two of these 
cases the artery was exposed at the base of the neck at its origin from the 
subclayian artery and clamped proximal to the point of injection to obviate 
the possibility of the dye passing back into the systemic circulation. In the 
third case both vertebral arteries were injected simultaneously with contrasting 
dyes. Ina fourth specimen the left vertebral artery was tied at the base of the 
skull proximal to passing through the foramen magnum. The vessel was 
then injected as in the previous experiments near its origin from the subclavian 
artery. In all cases the basilar artery was also clamped. 

In the first two cases of series II the anterior spinal artery was found to be 
injected from its origin in the posterior fossa to the level of the Ist and 4th 
thoracic segments respectively, while the posterior spinal arteries were injected 
down to the level of the Sth and 6th cervical segments only (Fig. 2). The case 
where two colours were injected simultaneously showed an interesting distribu- 
tion : from the right vertebral artery, which was injected with red celloidin, the 
dye had filled both anterior and posterior spinal arteries to the level of the 3rd 
cervical segment, while the blue dye from the left vertebral had filled the anterior 
spinal artery from the 3rd cervical to the 2nd thoracic segments, and on the 
posterior surface had entered a large posterior spinal branch at the 4th cervical 
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segment, to fill the left posterior spinal artery at the levels of the 4th and Sth 
cervical segments only. In the specimen with the vertebral tied at the base of 
the skull the anterior spinal artery was found to be injected from the 3rd cervical 
to the 3rd thoracic segment. None of the dye had reached the posterior vessels 
(Fig. 3). 

In this series of cases the anterior spinal artery received dye from two 
sources. The upper portion, from its origin from the vertebral artery to the 
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Fig. 1.—Drawing of cord injected in situ Fig. 2.—Drawing of mid-brain and cord, in- 


with celloidin solution through the 9th inter- jected in situ with celloidin solution through 
costal artery. Note that dye has passed right vertebral artery at its origin from sub- 
caudally along the anterior spinal artery from _clavian artery. 

site of injection to filum terminale. Rostrally 

it passed to T7 and thence to the posterior 

spinal artery from T7 to T4. 


level of the 3rd cervical segment, was supplied from the one vertebral artery, 
while the more caudal portion, from the 3rd cervical to the Ist or 2nd thoracic 
segments, was supplied via lateral spinal vessels originating from the other 
vertebral artery. This vertebral artery also supplied dye to the posterior spinal 
arteries and passed caudally to the lowest cervical levels. 

Injection experiments were then carried out on the isolated cord by the 
indian ink injection method. In the first of these experiments the objective 
was the injection of the posterior spinal arteries, so the right vertebral artery was 
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clamped between the origins of the posterior inferior cerebellar and the anterior 
spinal arteries. The posterior inferior cerebellar artery was clamped just 
before it entered the cerebellum, and the injection cannula tied into the basilar 
end of the vertebral artery. The results showed injection of the posterior 
spinal arteries to the level of the Ist thoracic segment in each case (Fig. 4). 
A further injection was carried out on these specimens via a lateral spinal 
artery at the level of the 12th thoracic or the Ist lumbar segments ; the anterior 








Fig. 3.—Drawing of cervical cord, in- Fig. 4.—Drawing of mid-brain and 
jected in situ with celloidin solution cord showing result of injection of right 
through right vertebral artery. Artery posterior spinal artery via vertebral 
clamped at base of skull. Note that artery in isolated specimen. 


anterior spinal artery is injected from 
C3 to T4. No vessels were injected on 
posterior surface. 


spinal artery was clamped above the level of the second injection. During the 
process the dye was seen to pass down the anterior spinal artery to the point 
at the filum terminale where it gave rise to the two large lateral branches, which 
communicated with the posterior spinal arteries. The dye was then seen to 
fill the posterior spinal vessels from below upwards eventually to reach the level 
of the 4th or 3rd thoracic segment. 

In two specimens of isolated cord an anterior spinal branch at the level 
of the 10th thoracic segment was injected. In previous experiments it had 
been observed that, although the greater quantity of the injection fluid was 











142 B. BOLTON 


observed to flow along the anterior spinal artery caudal to the site of the 
injection, there was often a slow filling of the anterior spinal vessel in a rostral 
direction. This filling was of the superficial vessel only and did not penetrate 
into the substance of the cord, as shown later by section of the cord. In order, 
however, to remove the possibility of the dye passing by a collateral circulation 
from this part of the artery to the posterior spinal arteries in their rostral course, 
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Fig. 5.—Photograph of section of cervical cord showing distribution of posterior spinal 
artery. Note that posterior two-thirds of posterior horn and posterior half of posterior 
columns only are injected. 


as in Fig. 1, the anterior spinal artery was clamped above the site of injection. 
These findings confirmed the observations in the last experiments. The 
posterior spinal arteries were filled from their origin from the anterior spinal 
artery caudal to the Sth sacral roots, and the dye finally reached the level of the 
2nd thoracic segment. 

All the specimens were sectioned and examined microscopically, with the 
object of endeavouring to determine the areas of distribution of supply within 
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the cord of the anterior and posterior spinal arteries. Fig. 5 shows a section 
taken from the specimen shown in Fig. 4, at the level of the 3rd cervical segment. 
The vessels in the posterior two-thirds of the posterior horn were injected, and 
also those in the posterior half of the posterior columns. Some dye had also 
reached the area of the pyramidal tracts, probably from a collateral arteriole 





Fig. 6.—Photograph of section of cervical cord showing distribution of anterior spinal artery. 
Note that all the cord is injected except posterior portion of posterior horn and posterior 
columns. 


which was passing laterally from the posterior spinal artery on that side. Fig. 6 
shows a section at the same level taken from a specimen in which the anterior 
spinal artery only was injected. In this section the vessels in the whole of the 
cord, grey and white matter, are seen to be injected, except those in the posterior 
two-thirds of the posterior horn and the posterior half of the posterior columns. 
From the examination of these and similar specimens, it appeared that the 
anterior spinal artery supplied the greater part of the grey and white matter of 
the cord, while the posterior spinal artery supplied only the posterior parts of 
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the posterior horn and posterior columns (Fig. 7). In order to check these 
results further, sections of spinal cord taken from various levels were stained 
by Pickworth’s benzidine method, as modified by Doherty, Suh, and Alexander 
(1938). Fig. 7 shows a section taken from the lower cervical cord. In all the 
sections examined an area was observed in the posterior horn, marked a-—b 
in the photograph, where the capillaries were less numerous and the anastomosis 





Fig. 7.—Photograph of section of cervical cord stained by Pickworth’s method. Note that 

area a—b, showing comparative poverty of capillary anastomosis. 
less free than in the rest of the grey matter. This area corresponded in position 
to the limit of supply of the anterior and posterior spinal vessels respectively, 
as already shown by injection of indian ink. These observations seemed to 
confirm the determination of the respective areas of blood supply from the 
anterior and posterior spinal arteriés within the substance of the cord, as 
suggested by the diagram in Fig. 8. 


Discussion 


In summarizing and reviewing the results of injection of the arterial spinal 
cord it is clear that in every case the usual direction of blood flow in the anterior 
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spinal artery was apparently from above downwards. In the upper part of the 
cervical cord the supply was from the intradural portion of the vertebral artery, 
while the part from the 3rd cervical segment to the Ist or 2nd thoracic segment 
derived its supply from the spinal branches which arose from that portion of the 
artery which lay in the intravertebral canal. Below that level, namely from the 
upper thoracic region to the filum terminale, the supply was from a varying 
number of spinal vessels arising from the intercostal and lumbar arteries. 
It was noted that the anterior spinal artery became very small just above the 
point where a large lateral spinal vessel joined it : at the point where the latter 





Fig. 8.—Schematic drawing of cord showing areas supplied by posterior spinal artery (lined 
area) and anterior spinal artery (dotted area) respectively. 


joined the anterior spinal artery the main artery was of comparatively wide 
calibre, thus facilitating a downward rather than an upward flow of blood. 

On the posterior surface, however, the vascular supply appeared to be 
entirely different. All the experiments showed that down to the level of the 
lower cervical or upper thoracic segments the flow was from above down- 
wards, and derived in the greater part from the vertebral artery or from the 
posterior inferior cerebellar artery. At lower levels of the cord, however, 
the direction of flow seemed to be in the opposite direction. In each instance 
where injection of a lateral spinal artery was carried out, a filling of the posterior 
spinal vessels above the site of injection occurred, and in those cases where the 
injection was most completely carried out the main source of supply to these 
vessels seemed to be from the most caudal portion of the anterior spinal 
artery, via the two terminal branches of this vessel. These branches passed 
in a dorsal direction caudal to the Sth anterior sacral roots, and anastomosed 
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one with each posterior spinal artery, lateral to the 5th posterior sacral roots, 
Although numerous small arterioles arose from the anterior spinal artery 
throughout the length of the cord and passed to the lateral surfaces, they 
appeared to make little anastomosis with the posterior spinal arteries. These 
arterioles were of very narrow calibre and only supplied the white matter on the 
lateral aspect of the cord. Large posterior lateral spinal branches were 
occasionally found, but normally these vessels were so small and _insigni- 
ficant that it was not possible to inject them directly, even with the finest 
hypodermic syringe. This agrees with Kadyi’s observations. 

The calibre of the anterior spinal artery at different levels of the cord varied 
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Fig. 9.—Schematic drawing of cord showing source of supply and direction of flow of arterial 
blood in the spinal cord. 
considerably. It appeared to be of very small dimensions immediately above 
the entry of a lateral spinal artery. In this way a mechanical barrier to the 
upward flow of blood was formed. On the posterior surface similar narrowing 
of the vessels was not observed, and the blood from the vertebral arteries reached 
the level of the highest thoracic segments in an uninterrupted flow. At this 
point the vertebral flow appeared to cease, and the blood below this level was 
derived from the caudal part of the anterior spinal artery. This ascending 
flow of blood was occasionally reinforced by one or more posterior lateral 
spinal branches entering along one of the lumbar roots. The arteries supplying 
the posterior surface of the lower cervical or upper thoracic segments thus 
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appeared to be in the nature of end-arteries (Fig. 9). Consequently the 
tissues at this level, where the flow of blood from the two sources met, were 
likely to suffer from occlusion of one or other source. On the anterior sur- 
face, similar zones occurred just above the entry of a lateral spinal artery, 
the most marked of which was to be found at the lower limit of the vertebral 
supply, namely, at the level of the upper thoracic segments. 

It might therefore be expected that in any lesion which caused pressure 
on the course of these vessels the first parts of the cord to suffer from the 
resulting ischemia would be, not the segments at the site of pressure, but 
those which were situated farthest from the source of blood flow. This theory 
affords an explanation of the wasting which occurs in the hands and the pains 
and tingling found in association with pressure at the upper cervical region of 
the spinal cord. 

The region of supply of the posterior spinal arteries is limited to the posterior 
portions of the posterior columns and the posterior horns, while the anterior 
spinal artery supplies the rest of the cord, both grey and white matter. There 
appears to be little or no anastomosis between the capillaries of the two arterial 
systems. Since the anterior spinal artery provides the main source of blood 
supply to the posterior spinal arteries below the upper thoracic level, partial 
occlusion of this vessel may cause not only an interference with the blood 
supply to the anterior surface of the cord below the level of the lesion, but also 
an ischemia of the posterior surface of the cord to a level above that of the 
site of the lesion. The result would be an alteration or loss of sensation at 
levels higher than that of the actual site of the pressure lesion. 


Summary 


In a series of specimens of human spinal cord taken from subjects free from 
spinal lesions, the source of vascular supply and direction of blood flow of both 
anterior and posterior aspects of the spinal cord has been studied. 

The anterior spinal artery derives its blood from the vertebral arteries and 
from branches of the intercostal arteries, the direction of flow being from above 
downwards. The blood supply to the posterior spinal arteries down to the 
lower cervical level arises from vertebral or posterior inferior cerebellar arteries, 
and for the rest of their course from the terminal portion of the anterior spinal 
artery, via its lowest lateral branches, the flow being directed upwards as far as 
the upper thoracic level. The relationship of these observations to the findings 
in pressure lesions of the cord has been discussed. 

The areas of distribution of the anterior and posterior spinal arteries within 
the white and grey matter of the cord have been investigated. The posterior 
spinal arterial supply is limited to the posterior portion of the posterior columns 
and the posterior horn, while the anterior spinal artery supplies the rest of the 
cord substance. 











148 B. BOLTON 
The author’s thanks are due to Dr. J. G. Greenfield for his advice and kind 


assistance in providing material and to Dr. E. A. Carmichael for his helpful guidance 
and criticism. 


REFERENCES 


Adamkiewicz, A. (1881). 77. int. med. Congr., 7th Sess., London, 1, 155. 

Doherty, M. M. Suh, T. H., and Alexander, L. (1938). Arch. Neurol. Psychiat., Chicago, 
40, 1, 158. i 

Kadyi, H. (1889). Uber die Blutgeftisse des menschlichen Riickenmarkes. Gubrynowicz and 
Schmidt, Lemberg. 

Morison, D. M. (1923). J. Amer. med. Ass., 81, 178. 

















AN UNUSUAL CASE OF THE GRASP REFLEX, WITH 
SOME OBSERVATIONS ON THE VOLITIONAL 
AND REFLEX COMPONENTS 


BY 
A. M. STEWART-WALLACE 
(RECEIVED 12TH DECEMBER, 1938) 


IN 1927 Adie and Critchley, in their review of the grasp reflex, concluded that 
the closure of the hand following a stroke across the palm is an involuntary 
reflex response to a tactile stimulus. The whole hand, arm, or even the body 
may sometimes turn reflexly in the direction of the stimulus. ‘* Forced groping 
and grasping ”’ after objects merely coming into the neighbourhood of the hand 
they also believed is involuntary and an automatic reaction under control of a 
mechanism on a high physiological level, deprived of the normal control of a 
still higher and less primitive centre. 

Walshe and Robertson in 1933 suggested the phenomena included in the 
term “ grasp reflex” are capable of analysis into two distinct and separate 
components, the one volitional and the other reflex. They concluded that the 
grasping movements in response to objects seen, or to contacts felt in the palm 
of the hand (sometimes associated with movements of the hand and arm 
through space) are voluntary responses to those visual and tactile stimuli, to 
which grasping is a natural and satisfactory response. They are, in fact, 
volitional movements occurring in individuals, whose psychomotor functions 
have been reduced by disease of the brain to the “ least voluntary and most 
automatic * movements of Hughlings Jackson. They confined the reflex com- 
ponent to the involuntary tightening and persistence of the grasp when the 
object is pulled away, which occurs when and only when the muscles are sub- 
jected to the proprioceptive stimulus of stretch. This is quite outside the 
patient’s control, and tactile or visual stimuli are not sufficient to produce it. 

An unusual case is presented here of the grasp reflex associated with an arm 
so severely hemiplegic that voluntary grasping and clenching of the hand was 
impossible, thus enabling several conclusive observations to be made on the 
significance of tactile and proprioceptive stimuli when the volitional factor has 
been excluded. 


Personal Case 


T. G., male, aged 64, was admitted to the National Hospital under the care of 
Dr. Carmichael on 27th May, 1937. 
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In December, 1923, in the Victoria Infirmary, Glasgow, a left frontal meningioma 
had been removed. He was left with a slight residual hemiplegia on the right side, 
which persisted almost unaltered till 4 months before admission. He could move 
his fingers fairly freely and he could always open and close his hand without difficulty 
or delay when it was empty. However, this right hand, some 6 months after the 
operation, developed a habit of clutching hold of objects of its own accord, such as 
the lapel of his coat, the edge of his trouser pocket, or the bed-clothes. This distressed 
him so much that in order to prevent it, he used to wear a glove most of the time. 
At other times he would keep his hand in his pocket, holding a coin or a key. “I 
never felt comfortable unless I had something in my hand. I felt easier holding a 
coin in my hand.” He also experienced great difficulty letting go of things with this 
hand, and he frequently had to use his other hand to help. For instance, he was able 
to hold a shovel firmly and shovel up heavy things, but in order to leave go, he had to 
use his left hand “to undo” his right hand. “I used to carry a bucket of coal in 
each hand. I could let go of the bucket in my left hand easily, but not the one in 
my right. I had to pull my fingers away with the other hand.” 

Four months previous to admission he had a right-sided Jacksonian epileptic 
attack associated with loss of consciousness, and since then his right arm has been so 
weak that he could not clench his hand voluntarily. The hand no longer groped 
after or grasped things near it. However, the hand of its own accord still continued 
to close on objects placed in the palm and he continued to have great difficulty in 
releasing the grasp. 

Examination revealed a marked right hemiplegia affecting the arm more than the 
leg. The fingers could only be flexed slowly and feebly to the extent of bringing the 
tips lightly into contact with the palm, but no pressure could be exerted. The move- 
ment was slow and tremulous. The patient was quite unable to imitate voluntarily 
the strong automatic tightening of the grasp that was immediately initiated by a slight 
stroking movement. No voluntary extension of the fingers or thumb was possible. 
All forms of sensation, including position, passive movement, two point discrimination, 
and stereognosis were unimpaired. There was no apraxia. There was no forced 
grasping or groping in relation to objects coming near or into contact with parts of 
the hand other than the palm. 


The Grasp Reflex 


A light stroke with a piece of cotton-wool produced a maximum response 
when applied to the skin over the palmar aspects of the metaphalangeal joints 
and the proximal part of the first interspace, between the finger and thumb. 
A response was less easily obtained over the remainder of the palmar aspect 
of the hand, fingers, and thumb as far as the distal interphalangeal joints. 
The involuntary grasp was most easily provoked when an object was introduced 
between the thumb and first finger with the hand half clenched. The further 
the fingers were passively extended the more difficult was it to produce a 
response. When the fingers were held fully extended by the observer no stimu- 
lation of the palm, even firm pressure, produced any response. The same 
applied to stimulation in the first interspace when the thumb was held passively 
in the fully abducted position. If the fingers were held fully extended and the 
thumb left free, stroking the skin in the first interspace with cotton-wool 
produced a feeble tremulous adduction of the thumb. 

A finger, a pencil, or a large wad of cotton-wool introduced into the palm 
of the hand—especially in the radial half—caused the hand to form a light 
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comfortable grasp round it. This movement had all the attributes of a true 
grasp, and was more than mere flexion of the fingers. There was no turning 
movement of the forearm or arm towards the object. So long as the object 
lay motionless in the hand the grasp was only loose and the observer could 
easily insert his fingers beneath the tips of the patient’s fingers and passively 
extend them. A slight movement of the object—especially a withdrawal move- 
ment radially—even in the case of the purely cutaneous stimulus of cotton- 
wool, produced an immediate increase in the contraction of the flexors and the 
object was grasped more tightly. If a slight continuous tension was held on the 
object in the direction of withdrawal, a coarsely irregular tremulous grasp 
was kept up until the tension was released. As the strength of the pull was 
increased, so the grasp became firmer, until finally, in the case of the observer’s 
finger, the patient was nearly pulled out of bed. The grasp was relaxed at once, 
without any delay, the moment tension ceased. There were no after-movements 
of the hand. 

Stimulation of the sides of the finger and thumb in the first interspace pro- 
duced adduction of the thumb alone. Introduction of an object into the ulnar 
half of the palm caused a feeble grasping movement, confined to the two ulnar 
fingers. 

If the observer’s finger or a pencil was pulled away in a distal direction so 
as to throw a stretch on the flexor tendons, then the flexors went into spasm 
and the hand “ clung” to the object. The strength of the “ cling ” increased 
with the tension of the pull and became so strong that the patient could be 
pulled into the sitting position in this way. This “ clinging * could be obtained 
by pulling on all the fingers together or on any one finger separately. 

The following observations were made after a “ novocaine block ” of the 
median, ulnar, and radial nerves at the wrist. 1: There was complete loss 
of appreciation of pinprick, cotton-wool strokes, and light touches with a 
match-stick over the dorsal and palmar aspects of the whole hand and all the 
fingers. 2: Firm pressure with the head of a match on the muscles of the 
palm and palmar aspect of the fingers was appreciated. 3: The finest and 
most delicate changes in position were appreciated in the joints of all fingers. 
4: No grasp was provoked by introducing into the palm of the hand from the 
radial side, cotton-wool, a match-stick, the rounded head of a hat-pin, or a 
pencil. Gentle rubbing of the skin of the palm with any of these articles and 
withdrawal produced no grasping—a stimulus which invariably produced a 
response in the hand before and again two hours after the anzsthetization. 
5: The observer's finger could be introduced carefully into the palm of the 
semi-clenched hand, withdrawn, rubbed gently backwards and forwards, 
rotated, and even gently circumducted so as to produce visible displacement 
of the phalanxes without any grasping movements occurring. 6: If the 
observer’s finger or a pencil was inserted into the semi-closed hand from the 
radial side and withdrawn in such a way as to press firmly on the adjacent 
muscles and tendons, a feeble grasping movement was obtained. 7: A strong 
grasp could be obtained by introducing two fingers between the finger and thumb 
and withdrawing it with a slight twist in a distal direction in such a way as to 
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put a considerable stretch on the flexors of the thumb and forefinger. 8: A 
strong “ cling ” could still be obtained, as before anesthetization, by * pulling ” 
on the semi-flexed fingers. 

No change in the nature or strength of the grasp was produced by changes 
of posture of the head relative to the trunk or of the posture of the body in 
space. This observation suggests that the grasp reflex is not part of the neck 
or labyrinthine righting reflexes of Magnus and de Kleyjn. 


Discussion 


For 14 years after the removal of a left frontal meningioma, this patient had 
a mild right hemiplegia, associated with well-marked grasping movements and 
difficulty in relaxing the grasp, illustrating very prettily most of the phenomena 
of the grasp reflex described by previous observers. 

Four months ago, following a fit, there was a great increase in the loss of 
power in the arm, probably associated with destruction of further brain tissue 
by vascular changes. The weakness became so severe that he could only close 
his hand feebly with a slow, tremulous movement to the extent of bringing the 
tips of the fingers lightly into contact with the palm. He was quite unable to 
clench his hand or voluntarily imitate the grasp which could be so readily 
obtained refiexly. His hand no longer groped and grasped after things near 
it or coming into contact with parts other than the palm, and all turning move- 
ments of the wrist, forearm, or arm towards the object disappeared. The loss 
of these elements is compatible with Walshe’s hypothesis that these are volitional 
and belong to the “ least voluntary and most automatic movements,” though 
it does not follow that this is necessarily the true explanation. 

Although, as a rule, when such severe hemiplegia is present the grasp reflex 
disappears, in this case the introduction of an object into the palm of the hand 
provoked an involuntary closure, the characteristics of which are fully described 
in the case report. This grasp was unquestionably quite outside the volitional 
control of the patient, who could not prevent it and who was quite unable to 
imitate it voluntarily. 

A light stroke with cotton-wool invariably produced this reflex grasp, but 
after a regional nerve block with novocaine this stimulus was no longer effective. 
While it was thus demonstrated that a tactile stimulus alone was sufficient to 
produce a response, a reflex grasp could still be obtained after the anesthetiza- 
tion by introducing the observer’s finger in such a way as to press on the sur- 
rounding muscles and tendons, especially if a slight twist was made so as to 
throw a stretch on the flexor tendons. It was therefore conclusively shown, 
in this case, that an involuntary reflex grasp could be produced in response to 
either tactile or proprioceptive stimuli alone, and it would appear that in the 
ordinary way with the unanesthetized hand, the reflex grasp is a response to a 
combination of both tactile and proprioceptive impulses set up by the object 
entering the hand. 

It was also found that any attempt to withdraw or pull away a piece of cotton- 
wool from the palm immediately produced a tightening of the grasp, which the 
patient could not prevent, a response which could no longer be obtained after 
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anesthetization. The withdrawal of a firmer object, such as the observer’s 
finger, in such a way as to produce pressure and stretch on the surrounding 
muscles and tendons produced a still more powerful tightening of the grasp, 
which persisted after anesthetization. It appears in this case, therefore, that 
in the same way as in the initiation of the grasp reflex, so the tightening and 
persistence of the grasp on attempting to withdraw an object is reflexly produced 
and maintained by both tactile and proprioceptive afferent stimuli. 


I wish to express my indebtedness to Dr. E. A. Carmichael for his permission to publish 
this case and for his kind help and advice. 
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A CRITICAL REVIEW 


SOME ASPECTS OF THE STRUCTURE OF THE 
HYPOTHALAMUS 


BY 


G. M. GRIFFITHS 


THAT small region of the brain described as the hypothalamus has sprung 
into prominence of recent years. In atlases of the brain based on myelin 
staining methods, the area is scarcely mentioned, still less considered in detail. 
Of recent years, however, many papers have appeared giving cytological details 
of the structure in man and in various animals, resulting in a wealth of informa- 
tion and a great deal of confusion in terminology. Comparative anatomical 
studies reveal that certain cell groups are found constantly throughout the 
phylz, but other groups are less well differentiated, or not represented in some 
species. Here again we find difficulties in correlating the findings of various 
workers, some using broad and definite groups, and others subdividing these 
and giving names to the less well-determined cell groups. 

The nerve fibres associated with this region are nearly all unmyelinated, and 
this gives rise to difficulties in the precise localization of tracts. The silver 
impregnation methods which must be used are notoriously selective, and in 
the main show a jumble of fine fibrils, the exact course of which is extremely 
difficult to trace. Degeneration methods are particularly difficult. Another 
peculiar difficulty in the study of this region lies in the normal appearance of 
cells of many of the groups. They have an appearance usually associated with 
degenerative processes and this misled many workers till the fact was recognized. 

The relationship between the pituitary body and the hypothalamus presents 
an aspect of great importance and interest, and from the anatomical point of 
view, of great conflict of opinion. 

In view of the functional importance of the region and the mass of experi- 
mental work that has been performed, it seems suitable to review the present 
state of knowledge of the structure, especially of the species variations and the 
debatable aspects. 

Nuclei.—In man the hypothalamus is bounded by the optic chiasma and 
tracts anteriorly and laterally, and extends to the mamillary bodies, which are 
sometimes included in the area, but should more properly be considered with 
the subthalamic area. The floor of the third ventricle is included. 

Greving, in a series of papers from 1923 to 1926 described the region on 
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the basis of series of sections stained by silver impregnations. Gagel in 1928 
made a study of Nissl series of the human hypothalamus. These authors 
used certain names of cell groups, which are in common usage, but do not 
command universal acceptance. Other names had been given to homologous 
structures by workers who had studied the structures in animals. Koikegami 
(1938) has attempted to correlate the names. There are, however, two obvious 
cell groups which are recognized in all animal forms—the paraventricular and 
the supraoptic nuclei. 

The paraventricular nucleus of Greving and Gagel, called nucleus filiformis 
by several comparative anatomists, consists of a mass of closely packed cells 
lying roughly parallel with the wall of the third ventricle, between it and the 
fornix. In the periphery of the nucleus the cells are more scattered. The 
cells are fairly large with a large nucleus having a well-marked nucleolus. The 
nucleus usually lies eccentrically, with a clear space surrounding it, and the 
tigroid substance is collected round the periphery of the cell. In many of the 
cells vacuoles may be seen, varying in size and numbers. The cells may be 
multipolar or bipolar or even unipolar. As there is a wide capillary ramifi- 
cation between the cells, even forming loops around some, this nucleus is very 
vascular indeed. Gaupp and Scharrer (1935) have described the presence of 
capillaries within the cells of the nucleus. 

The supraoptic nucleus of Gagel and Greving—nucleus tangentialis of others 
—is a closely packed mass of cells applied to the optic nerve, extending anteriorly 
from just behind the chiasma to about two-thirds of its length. There are 
two main parts: the dorso-lateral and the ventro-medial parts, linked by a 
chain of cells circling the nerve. The dorso-lateral part is the larger and is 
more densely packed with cells ; it is well defined and on its external aspect 
reaches near the pial surface of the brain. The cells resemble those of the 
paraventricular nucleus. Laruelle (1934) points out that the cells have the 
appearance of a shoal of fish when cut parallel to the optic nerve. In this 
plane the cells appear bipolar. The vascularity of the nucleus is as great as 
that of the paraventricular nucleus. The subdivisions of this nucleus have 
been stressed by some writers, but Recordon and Griffiths (1938) in an anoph- 
thalmic baby, where no optic nerve was present, found the supraoptic nucleus 
as a flat plate of cells ; these authors believe that the divisions are therefore 
the result of the presence of the optic nerve. 

Lying between these two main masses of cells are some small scattered groups 
of cells having similar characters. These groups have been called separately 
nucleus supraopticus accessorius by Nicolesco and Nicolesco (1929), or nucleus 
paraventricularis accessorius by Greving (1925). It is pointed out by Hechst 
(1930) that in animals these cells are closely applied to a vessel. If the vessels 
are cut transversely in sections the cell groups appear as six or eight cells close 
to the vessels, but if the vessels are cut obliquely the groups appear larger. 
Nicolesco and Nicolesco considered these groups to have a richer vascular 
supply than the main nuclear groups. With a vessel cut longitudinally the 
cells appear to be closely applied to it along its length and the groups of cells 
may then appear to be branches from the main supraoptic nucleus. These 
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“accessory ” nuclei are probably structurally and functionally one with the 
supraoptic nucleus, and may form a type of link with the paraventricular 
nucleus. 

The nucleus tuberis in man is described as containing two or three nuclear 
groups. These lie near the pial surface between the supraoptic nucleus and the 
infundibulum. In infants it appears that there are two nuclei, one reniform 
and one more spherical. When three nuclei are described as seen in a section, 
it is possible that the cut ends of the reniform nucleus make up two of them. 
The nuclei are easily discernible in brains of the young, but usually less obvious 
in those of older subjects. Sometimes they form projections on the external 
surface of the brain, to which the name tuberal tubercles is given. The intimate 
appearance of these nuclei is very different from that of the other cell groups. 
The cells stain poorly, are mostly smaller, and polygonal in form, though some 
of the cells in the periphery may be larger. The cells have a vesicular nucleus 
and contain a yellowish lipoid pigment, shown by Gagel (1928) to stain with fat 
stains. The ground substance of the nuclear groups is paler than the surrounding 
substance and “ foamy ” in character. The whole area is relatively avascular, 
there being usually a single vessel in the middle of each group with scattered 
capillaries. 

The nucleus mamillo-infundibularis of Greving, or tuberomamillaris of 
Gagel, consists of fairly large cells, scattered somewhat widely in the region 
between the tuberal nuclei and the mamillary bodies. The cells are multipolar, 
and stain well. They have a large nucleus and Nissl granules which are large 
and tend to protrude round the periphery of the cell, giving it a spiky appearance 
(Nicolesco, 1929). In old people a dark pigment, possibly melanin, may be 
found in them. Some of the cells have vacuoles. 

The rest of the hypothalamic region is made up of the central grey matter 
of Greving and others. This consists of a mass of small undifferentiated cells. 
Certain condensations of this grey matter are differentiated by some authors, 
but these are difficult to identify or to correlate. Koikegami (1937-8) in his 
tables has made this attempt, but it seems to result in a mass of names, which 
have very little to justify them. 

The floor of the third ventricle consists of the infundibular recess and its 
surrounding structures. Tilney (1936) has discussed this region from an 
embryological standpoint, and has shown that the part of the structure im- 
mediately surrounding the recess is related to the neurohypophysis. The cells 
are small, lying in a loose matrix, with a close resemblance to the structure of 
the pituitary stalk. He calls this part the “* median eminence.” This region is 
very abruptly marked off from the surrounding hypothalamic area. Behind 
the recessus infundibularis and between it and the mamillary body is a collection 
of closely packed small round cells lying in the midline. This Tilney considers 
to be the homologue of the saccus vasculosus. 

Fibre Tracts —The nerve fibres of this region have been described in detail 
by Greving (1923-6) and by Roussy and Mosinger (1934a, 1935c). As has been 
said, nearly all the fibres are unmyelinated, hence their course is difficult to trace 
with accuracy. It appears, however, that there is a subpendymal group of fibres 
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passing both vertically and horizontally forming various connections. A 
tract called tractus supraopticohypophyseus by Greving (1923) is described 
as passing from the supraoptic nucleus down to the pituitary stalk. Some fibres 
from the paraventricular nucleus may also pass in this tract. Fibres are also 
to be seen curving between the supraoptic and paraventricular nuclei, thereby 
linking these groups of cells. Roussy and Mosinger (19345) believe that some 
fibres from the supraoptic nucleus pass into the optic tract and serve as “ vege- 
tative connections ” for the eye. 

Commisural fibres between the main nuclear groups of each side are described 
with a degree of constancy. The tuberal nuclei lie in a network of fibres ; 
some of these fibres pass down towards the midbrain. Longitudinal fibres 
may be seen passing into the midbrain from the various nuclei and are connected 
with the dorsal longitudinal bundle. 

It is difficult to determine the direction of the fibres. Laruelle (1934) 
considers that the shape of the nuclear groups gives an indication of the direction 
of flow, but taking into consideration the polymorphism of the nuclei a certain 
amount of caution is required in accepting such a statement. Roussy and 
Mosinger (1934-5) describe fibre connections with all parts of the brain ; again 
such statements should be accepted with some reserve. 

The presence of fibres in the pituitary stalk has been described by Croll 
(1928), Pines (1925), Greving (19265), and many others. Recently Balado 
(1938) has cast doubts on the presence of these, for he believes that many are 
neuroglial fibres ; he considers that definite evidence of fibres reaching the 
posterior lobe of the pituitary is still wanting, but accepts the view that some 
fibres may end in the gland-like follicles situated in the pituitary stalk. 

The hypothalamic region has been studied in detail by many authors 
in a variety of animals—monkeys of various types, dogs, cats, guineapigs, rats, 
mice, etc. All these studies have been undertaken from the viewpoint of 
cellular topography. Several variations of the cell groups differing from those 
found in man have been described. The cell types, however, are relatively the 
same. 

In the preoptic area, occupying the anterior end of the wall of the third 
ventricle, above the chiasma, some differences are seen. In animals there is a 
more detailed structure ; there are also lateral and medial cell groups on the 
wall of the anterior part of the ventricle. These are apparently connected 
with the median forebrain bundle and the olfactory system. Many consider 
that the cells in this region do not truly belong to the hypothalamus as it is in 
fact adjacent to it. Certainly the cell groups are not recognizable in man. 

Above the chiasma and on each side of the midline a group of cells called 
by most writers nucleus suprachiasmaticus, by others (Ranson and Magown 
(1939) etc.) nucleus ovoideus is to be found. It lies at the level of transition 
between the preoptic and the hypothalamic regions. This group of cells is 
especially well marked in carnivora and rabbits, and less marked in the higher 
mammals. It is not identifiable in man. 

The supraoptic and paraventricular nuclei are described as being recogniz- 
able in all species, and phylogenetically are the oldest (Hechst (1930) ). Many 
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authorities consider that the central grey matter has condensations of the small 
undifferentiated type of cell. These groups or condensations are given the 
names of nucleus hypothalamicus ventromedialis, dorsomedialis, ventrolateralis, 
lateralis, and periventricularis (Fisher, Ingram, and Ranson, 1938). The 
nucleus mamillo-infundibularis is described by Griinthal (1930, 1935) and by 
Koikegami (1937-8). Itis of interest that Roussy and Mosinger (1937) state that 
in the dog the cells of this nucleus have a melanin pigment as distinct from the 
yellow pigment described as found in man. 

In the lower mammals no structure corresponds exactly with the nucleus 
tuberis of man, though it is present in the higher apes. The term “ nuclei of 
the tuber ” is often used in description of experimental lesions, but it is not clear 
whether this refers to a specific cell group, or more generally to the central grey 
matter. 

Griinthal (1930), as a result of his comparative anatomical studies, came to 
the conclusion that in lower animals there was a greater degree of differentiation 
and that more cell groups were to be distinguished than in the higher animals, 
and that with evolution there was a progressive simplification of the hypothalamic 
structure. This view has not met with approval from other writers and recently 
Koikegami (1937) in a series of comparative studies endeavoured to disprove 
it. The nomenclature, however, used by Koikegami involves many complicated 
subdivisions of cell groups, and scarcely seems to clarify the complicated 
subject. 


Vascular Supply 

There is a very rich vascular supply to the hypothalamic region. As has 
been stated above, the great vascularity of some of the cell groups is indeed 
remarkable. Le Gros Clark (1935, 1936) has described in detail the arterial 
supply to the hypothalamus in a monkey. He finds that there is a series of 
direct arterial branches from the circle of Willis, which penetrate the brain to 
reach the various nuclei. These penetrating vessels are so arranged that each 
part of the hypothalamus has a supply from the part of the circle of Willis 
nearest to it. He makes, however, no mention of the venous drainage of this 
region of the brain. 

The relationship of the vascular supply of the pituitary stalk to that of the 
hypothalamus has given rise to divergent view-points. In 1930, Popa and 
Fielding gave a description of what they called a hypophyseal-portal venous 
system. They state that the sinusoids of the anterior lobe of the pituitary 
unite with the capillaries of the posterior lobe to form large blood vessels which 
pass up in the anterior wall of the pituitary stalk, where they gain a neuroglial 
sheath. These vessels are large and tortuous. On reaching the tuber cinereum 
they break up into a secondary venous network, branches from which penetrate 
and are distributed to the hypothalamic nuclei, especially the supraoptic, 
and partly to the paraventricular nucleus. These authors observed balls 
or droplets of colloid in the lumen of these vessels. They believe that these 
droplets represent colloid formed in the pituitary and in the process of being 
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transported to the hypothalamus. At this level colloid may be seen in con- 
tiguity with hypothalamic cells. They hold that as the colloid is formed in the 
pituitary, the flow in these vessels must be from the pituitary to the hypothalamus. 

This view has been confirmed by Basir (1932), who studied injected dog 
pituitaries. He considered that blood from the anterior pituitary passes 
partly into the basal circle of veins, but that some passes in the portal veins to 
the tuber cinereum, where there is an anastomosis of the portal and stalk vessels. 
He considers that the portal vessels penetrate the tuber, ramify round the 
chiasma and make capillary plexuses round the cells of the supraoptic nuclei. 
The paraventricular nucleus is supplied by direct branches from the hypo- 
physeal portal veins, and partly from systemic arteries. 

*Espinasse (1933-4) holds that the pituitary artery breaks up into sinusoids 
in the anterior lobe and that these join up again to form the hypophyseal- 
portal vessels which take the blood back to the brain. He considers that these 
latter vessels are morphologically part of the pituitary artery. He objects to 
calling these vessels ** veins,’ as the flow in veins should be to the heart and not 
to the brain. He did not see colloid in the vessels. 

Wislocki (1936-8) in a series of papers expresses the view that while the 
presence of the hypophyseal-portal vessels is confirmed, the direction of flow 
is not from the pituitary to the hypothalamus, but in the contrary direction. 
He has injected various animals, and also made embryologicai studies of human 
embryos. He states that the pituitary is supplied with blood from the hypo- 
physeal arteries which form a plexus round the pituitary stalk. The interior 
of the stalk is relatively avascular, though capillary loops may project into it 
from the plexus. The portal vessels arise from the confluence of small vessels 
on the surface of the stalk, from plexuses in the pars tuberalis and surface and 
from the arborizing plexuses of the external surface of the stalk. From these 
portal venules pass into the anterior lobe. The lateral hypophyseal veins 
from the sinusoids of the pars distalis drain into the cavernous sinus, as do 
the veins from the neurohypophysis (pars posterior). He believes that embryonic 
veins of the pituitary stalk may become obliterated and their place taken by the 
portal vessels. He found no evidence that there was any connection between 
the portal vessels and the hypothalamus. At the tuberal end of the stalk the 
injected vessels end in the median eminence, except for a few capillaries passing 
into the interior of the infundibulum ; these latter may form connections with 
the vessels of the hypothalamus. The secondary network of Popa and Fielding 
(1930) appears to be found in that part of the floor of the third ventricle which 
comprises the median eminence of the neurohypophyseal structure. Wislocki 
(1937c) states that by gentle traction of the stalk the whole median eminence 
separates from the brain, and this part contains the vascular plexuses. In- 
jection of vital dyes shows that the dye is taken up strongly by the neurohypo- 
physis and the median eminence, and that there is a clear line of demarcation ; 
the hypothalamic nuclei remain unstained. As another argument against 
the direction of flow postulated by Popa, Wislocki points out that the size of 
the brain capillaries is so much less than that of the portal vessels that such a 
flow is mechanically improbable. Popa (1938) makes a rejoinder to Wislocki’s 
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work. He considers that Wislocki’s view is galenical as against a modern view, 
He describes experiments to support his own view. If the stalk is occluded ina 
rabbit, blood accumulates in the infundibular end, above the pressure. After 
section of the stalk, the pituitary end is engorged, while the hypothalamic 
end is empty. He also asserts that blood from the portal veins reaches the 
ependyma at the tip of the recesses infundibuli. Balado (1938) has made 
detailed studies of the structure of the pituitary stalk. He describes the vessels 
of the stalk as very large and winding, with many branches. Unlike the brain 
vessels they have no perivascular spaces. He considers that venous blood 
leaves the stalk by large veins, contrary to the views of Popa and of Wislocki. 
The question is a complicated one and is yet to be completely answered. This 
problem is of importance especially from the aspect of the hypophyseo-hypo- 
thalamic mechanisms, including that of movements of colloid. 

It is of interest that the columnar ependyma of the third ventricle, as pointed - 
out by Basir and since by others, tends to have invaginations, making gland- 
like clefts. These clefts are commonly situated in the part of the ventricular 
wall near but rather below the paraventricular nucleus. Some authors have 
thought these clefts to have some function in connection with the passage of 
colloid into the cerebrospinal fluid. Towards the tip of the infundibular recess 
the type of ependyma changes, and becomes more cuboid. Also as has been 
pointed out by Cushing (1932, 1933), it becomes discontinuous. This may 
readily be interpreted as tears caused by technical errors, but the appearance 
is too frequent for this explanation to be adequate. F. G. Popa (1934) has 
made a study of this question and considers that the ependymal floor is missing 
in some areas, and that a neuroglial floor is present at the tip of the recess. He 
thinks the tip is prolonged by digitations which penetrate into the solid core 
of the pituitary stalk. In man the conelike tip of the recess is short and the 
pituitary stalk is a solid core of neuroglial and connective tissue fibres. On the 
anterior surface, but separated by a glial network, are found the glandular 
elements of the pars tuberalis. This extends varying distances up the stalk from 
the pituitary, but not over the brain substance beyond the part distinguished as 
the large vessels which form plexiform follicles penetrating into the external 
surfaces of the stalk. These follicles are described in detail by Balado. 

In various animals the relationship of the third ventricle to the stalk differs. 
In monkeys the appearance is much as in man. In cats (Tilney (1936), Wislocki, 
and King (1936)) the infundibular recess is prolongated down the length of the 
stalk. In dogs (Mahoney and Sheehan (1936), Collin (1934)) the ventricle reaches 
well down into the short stalk. In rats the stalk is short. These variations of 
structure assume importance in experimental work. If the stalk is cut or 
clipped the vascular supply and its connection with the third ventricle varies in 
detail in the different species. 

Colloid—Two problems which have interested several workers are : first, 
the distribution of pituitary colloid, and second, the nature and origin of the 
colloid seen in the cells of the hypothalamic nuclei. 

Cushing (1933), Collin (1924-8), and others described the presence of droplets 
of “ hyaline substance of colloid ” in the pituitary stalk. These colloid particles 
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were seen at first in the interspaces of the neuroglia of the stalk, and conse- 
quently investigators considered that the colloid was formed in the anterior 
lobe of the pituitary and was then transported to the infundibulum and hypo- 
thalamus. Cushing (1933) suggested that the colloid forced its way through the 
ependyma of the infundibular recess and reached the cerebrospinal fluid. 
It is also possible that other droplets pass up in the tissue spaces to reach the 
neighbourhood of the hypothalamic nuclei, and further at the level of the 
paraventricular nuclei penetrate the ependyma to reach the cerebrospinal fluid. 
Cushing considered that the sponginess of some of the ground substance in 
the region of the hypothalamic nuclei, might result from fixation methods 
removing the colloid and leaving empty spaces. Collin (1924—33) in a series of 
papers has described the methods by which he believes the pituitary colloid to 
be distributed. Thus colloid may pass direct into the blood stream and the 
general circulation. This he terms “ hemocrinie.” It may pass into the 
cerebrospinal fluid at the infundibular recess, having travelled in the interstitial 
tissues. This he designates * hydrencephalocrinie.” It may pass into the 
tuber cinereum by direct transit through tissue spaces, or along perivascular 
spaces. This he terms “ neurocrinie.”” Again it may pass into hypothalamic 
nuclei by functional capillaries, through the portal system of Popa and Fielding 
—so he calls this “* hemoneurocrinie.” Collin suggests that colloid reaching 
the cerebrospinal fluid is quickly dissipated. 

Celestino de Costa (1925) thinks that the colloid passes through the peri- 
vascular spaces into the vessels and is carried in the vessels. 

Roussy and Mosinger (1933-7) in their series of papers have developed Collin’s 
theories of the passage of pituitary colloid. They hold that the pituitary colloid 
may be carried in the vessels and describe some vessels of the stalk as “* colmaté ” 
filled with colloid. This has a similar appearance to that of a thyroid vesicle. 
In 1934 they described in greater detail the pseudo-degenerative appearance of 
the cells of some of the hypothalamic nuclei, and the appearance of ** droplets ” 
filling up vacuoles in the cells. In some cases the vacuoles were empty of 
colloid. They considered that the neurones themselves possessed a secretory 
power apart from the influence of pituitary secretion. They bring forward the 
hypothesis (1937) that the colloid in nerve cells may be explained by its pro- 
duction within the neurone, or by the resorption by the neurone of pituitary 
colloid brought by “ neurocrinie.” The colloid, according to the above 
authors, may diffuse into the cytoplasm of the cells—a true assimilation— 
and offer the evidence of the paleness of the colloid staining in some vacuoles as 
evidence to further this hypothesis. 

Scharrer (1933) described the apparent pathological changes to be found 
in the supraoptic and paraventricular nuclei. He found that these appearances 
were constant in all animals. In snakes large vacuolizations were found with 
drops of some colloid-like substance lying therein. This also occurred in toads 
and fish. Scharrer interpreted these findings as indicating some secretory 
function. Later with Gaupp (1937), he made further studies in human and 
animal material. These two authors found vacuoles constantly, and also 
described multinucleated cells in the paraventricular and supraoptic nuclei. 
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Colloid was found in many cases, in the early stages, as fuchsinophil granules 
in van Gieson stained sections. This coalescence of such granules formed the 
colloid droplets seen in the neurones. Drops were also seen loose near the 
vessels or in the subependymal layers. An attempt was then made to correlate 
the appearance of the colloid with the time of year. In some species colloid 
was found in summer, not in winter, in others the opposite occurred. In 
reptiles, fish, and invertebrates, similar secretory cells have been found. Han- 
strém (1931), in crustacea, described Organ X, a group of secretory cells attached 
to the brain, which he considers to be a “ brain gland.” Weyer (1935) has 
described, in the honey bee, a gland-like cell complex of several secreting nerve 
cells, and some non-secreting cells. Newly hatched and old worker bees seem 
to have no “colloid.” Young sexually active bees showed the drops best. 
Worker bees had a well-marked “ gland,’ queen bees less well-marked and 
drones no gland. He considered the gland to be a homologue of Organ X 
and truly neurosecretory. 

Gaupp (1936) and Peters (1936) have studied the presence of colloid in 
various normal and pathological states. Vacuoles are constant, but colloid 
is variable. The colloid is insoluble in fat solvents, and gives no reaction with 
fat stains, nor does it give a glycogen reaction. Gaupp and Peters do not 
find in the pituitary stalk or its vessels colloid like that seen in the cells, though 
extracellular droplets may be seen. Gaupp (1938) has described similar colloid 
droplets in the cells of the sympathetic ganglia. According to Peters, in a 
personal communication, no correlation has yet been found between the 
amount of colloid and any pathological condition, though colloid is less likely 
to be found in childhood. 

The question of the origin of the colloid droplets described is debatable. 
It is obvious that if colloid is present in sympathetic ganglion cells, it has not 
been conveyed by the pituitary stalk to those cells. Popa and Fielding used as 
an argument in favour of the flow of blood in their portal vessels the fact that 
the vessels contained drops of colloid which must have come from the pituitary, 
But others have asserted the secretory power of the cells of the pars tuberalis 
covering the pituitary stalk, and that colloid may be formed there and pass into 
the portal vessels. The finding of colloid drops and flakes in the interspaces of 
the stalk and under the ependyma of the recessus infundibuli is confirmed by 
many, and it may well be that some colloid is excreted by this path. If Wislocki 
and his followers are right in considering that the vessels of the stalk are more 
or less self-contained and only serve the secretory activities of the stalk and 
median eminence, the direct passage of secretion by ‘ hemocrinie’’ to the 
hypothalamic nuclei is made very difficult. Also the nucleus tuberis which is 
nearest to the infundibulum does not have vacuoles nor colloid in its cells. 
There are also difficulties in postulating a secretory function of true nerve cells. 
Yet the appearance of the cells themselves is so unusual ; further their peculiarly 
close relationship to the capillaries and to the ependymal or pial surfaces, makes 
it appear possible that these cells may possess some functional capacity of an 
order uncommon to other nerve cells. The relationship between the hypo- 
thalamus and the pituitary body is certainly very close, as evidenced by the 
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interaction of blood stream, nerve fibres and the actual presence of colloid. 
It seems, however, premature to venture any opinion as to the relative im- 
portance of these relationships. It is to be hoped that in future experimental 
work these various problems should be considered together, to permit a more 
accurate evaluation of the problem as a whole. 
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Colloid was found in many cases, in the early stages, as fuchsinophil granules 
in van Gieson stained sections. This coalescence of such granules formed the 
colloid droplets seen in the neurones. Drops were also seen loose near the 
vessels or in the subependymal layers. An attempt was then made to correlate 
the appearance of the colloid with the time of year. In some species colloid 
was found in summer, not in winter, in others the opposite occurred. In 
reptiles, fish, and invertebrates, similar secretory cells have been found. Han- 
strém (1931), in crustacea, described Organ X, a group of secretory cells attached 
to the brain, which he considers to be a “ brain gland.” Weyer (1935) has 
described, in the honey bee, a gland-like cell complex of several secreting nerve 
cells, and some non-secreting cells. Newly hatched and old worker bees seem 
to have no “colloid.” Young sexually active bees showed the drops best. 
Worker bees had a well-marked “ gland,’ queen bees less well-marked and 
drones no gland. He considered the gland to be a homologue of Organ X 
and truly neurosecretory. 

Gaupp (1936) and Peters (1936) have studied the presence of colloid in 
various normal and pathological states. Vacuoles are constant, but colloid 
is variable. The colloid is insoluble in fat solvents, and gives no reaction with 
fat stains, nor does it give a glycogen reaction. Gaupp and Peters do not 
find in the pituitary stalk or its vessels colloid like that seen in the cells, though 
extracellular droplets may be seen. Gaupp (1938) has described similar colloid 
droplets in the cells of the sympathetic ganglia. According to Peters, in a 
personal communication, no correlation has yet been found between the 
amount of colloid and any pathological condition, though colloid is less likely 
to be found in childhood. 

The question of the origin of the colloid droplets described is debatable. 
It is obvious that if colloid is present in sympathetic ganglion cells, it has not 
been conveyed by the pituitary stalk to those cells. Popa and Fielding used as 
an argument in favour of the flow of blood in their portal vessels the fact that 
the vessels contained drops of colloid which must have come from the pituitary, 
But others have asserted the secretory power of the cells of the pars tuberalis 
covering the pituitary stalk, and that colloid may be formed there and pass into 
the portal vessels. The finding of colloid drops and flakes in the interspaces of 
the stalk and under the ependyma of the recessus infundibuli is confirmed by 
many, and it may well be that some colloid is excreted by this path. If Wislocki 
and his followers are right in considering that the vessels of the stalk are more 
or less self-contained and only serve the secretory activities of the stalk and 
median eminence, the direct passage of secretion by ‘“ hemocrinie” to the 
hypothalamic nuclei is made very difficult. Also the nucleus tuberis which is 
nearest to the infundibulum does not have vacuoles nor colloid in its cells. 
There are also difficulties in postulating a secretory function of true nerve cells. 
Yet the appearance of the cells themselves is so unusual ; further their peculiarly 
close relationship to the capillaries and to the ependymal or pial surfaces, makes 
it appear possible that these cells may possess some functional capacity of an 
order uncommon to other nerve cells. The relationship between the hypo- 
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interaction of blood stream, nerve fibres and the actual presence of colloid. 
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Acoustic and Vestibular Function Dis- 
turbances.—Of 34 patients with trigeminal 
neuralgia submitted to a retroganglionic 
section of the Sth nerve, 25 suffered a 
reduction in hearing, particularly for low 
tones, which could be directly related to the 
operation. In 10 hearing was also to a 
lesser degree on the non-operated side, 
while spontaneous nystagmus was detected 
in 20, and 11 had tinnitus. The authors 
believe that a vascular determined labyrin- 
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thine oedema is the cause of the disturb- 
ances. (L. C. K.) 

Electrical Responses in Nerve Paresis.— 
Electromyographic studies were made from 
the biceps during the course of a patient’s 
recovery from traumatic paresis of the 
musculocutaneous nerve. Isolated oscil- 
lations from single motor units were 
registered ; when the load on the arm was 
increased the frequency increased and more 
units became active. Load and frequency 
were closely related on both voluntary and 
involuntary (fatigue) adjustment. In the 
first days oscillations from a single unit 
were recorded up to a frequency of 45 per 
second, depending on the load. Later 
interference from other units occurred at 
stronger contractions. (L.C. K.) 

Decerebrate Rigidity. — Decerebrate 
rigidity does not occur when the macro- 
cellular part of the red nucleus or the 
rubrospinal tract only are injured, but when 
the pyramidal fibres are also involved. 
The corticofugal fibres that influence tone 
are considered to pass through the pyramid. 
The red nucleus is looked upon as the 
frontal centre of a reflex in which the as- 
cending tracts are in the mesial fillet, 
secondary trigeminal tract, and the superior 
cerebellar peduncle, while the descending 
connections are in the rubrospinal tract. 
(W. M. H.) 
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Artificial Abortion and Sterilization in 
Disseminated Sclerosis.—When pregnancy 
occurs during an acute phase of dis- 
seminated sclerosis, artificial abortion 
should be performed. The question of 
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sterilization has to be decided in each case. 
(K. S. 
Schizophrenia and Progressive Muscular 
Dystrophy in the Same Family.—Three 
siblings (two brothers and one sister) had 
schizophrenia and progressive muscular 
dystrophy. Both diseases began simul- 
taneously in each case, and fresh acute 
phases in schizophrenia were accompanied 
by fresh acute phases of muscular dystrophy. 
(K. S.) 

Paranoid-Hallucinatory Syndrome in Per- 
nicious Anemia.—A patient with pernicious 
anemia presented apart from a subacute 
combined degeneration a psychotic picture 
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very similar to that of a paranoid form of 
schizophrenia. The psychosis improved 
with the improvement of the blood count. 
(K. S.) 


Lehmann-Facius Test.—The lipoid floccu- 
lation test of Lehmann-Facius was positive 
in 91 per cent. of 229 cases of schizo- 
phrenia, and negative in all other cases of 
cerebral disease. (K. S.) 


Clinical Significance of Lehmann-Facius 
Test.—Lehmann-Facius’ test was positive 
in 100 per cent. of all cases of schizophrenia 
and negative in 100 per cent. of all cases 
of cycloid psychoses. (K. S.) 
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Schizophrenic Disorganization. N. Cameron. 
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665. 
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Girden. 677. 
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A. H. Holway and L. M. Hurvich. 687. 
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Cerebral Determinants of Auditory Localization. E. 
Girden. ‘ 

The Problem of Set. G.L. Freeman. 16. 

Shape as a Function of the Vector-Field. W. D. 
Orbison. 31 
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ditioning Process. . Brogden. 46. 
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E. C. Reifenstein and E. Davidoff. 56 
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Waking. E. B. Newman. 5 
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Depressions which follow Apparent Success. C. L. 

Carlisle. 729. 

Biochemistry of Dementia Precox.—An 
article dealing with the biochemical changes 
as reported in the literature. It serves as a 
useful introduction to the subject, but does 
not by any means cover the whole ground. 
Several important articles have not been 
referred to. 

Phy: siological Studies in Insulin Shock.—A 
short résumé of some studies carried out to 
determine the mechanism of the insulin 
shock therapy. Studies in the changes in 
fluid content of brain, cerebral blood flow, 
and cerebral potentials in rabbits following 
the administration of insulin, metrazol, etc., 
have been undertaken. 

Electroencephalographic Analyses.—The 
authors have found changes in cerebral 
potentials in 71 per cent. of a group of 
behaviour problem children. 


OF PSYCHOLOGY 
October, 1938. 


The Varying Function of Affectively Toned Olfactory> 
Visual and Auditory Cues in Recall. M. M. 
Ratliff. 695. 


Function-Fluctuation and F maga A Trends of 
Normal Subjects. C.O. Weber. 


The Color Preferences of East sadnies. ¥.. R 
Garth, M. R. Moses, and C. N. Anthony. 709. 


Color Preferences of College Students with Reference 
to Chrematic Pull, Learning, and Association. 
M. W. St. George. 714. 


The Effect of Light-Flashes during the Course of 
Dark Adaptation. E. A. Suchman and H. P. 
Weld. 


January, 1939. 


Oxygen- Tension and “The Higher Mental Pro- 
cesses." M. Bentley. 72. 

Age and the Effects of Rotation, §. Russo and K. M. 
Dallenbach. 83. 

A Preliminary Study of the Réle of Postural Adjust- 
ment in Conditioning. G. L. Freeman. > 

Auditory Memory Span as Tested by Speech Sounds. 
V. A. Anderson. 95. 

KK Spontaneous Recovery, and Forgetting. 

H.S. Razran. 1 

Acquisition by Children of the C ause-Effect Relation- 

ship. J. 1. Lacey and K.M.Dallenbach. 103. 


ARCHIVES DE NEUROLOGIE DE BUCAREST 


Vol. 2. No. 4. 


A Propos des Traumatismes Cranio-Encéphaliques. 
(The subject of Cranio-encephalitic Trauma.) 
D. Paulian, C. Fortunesco, M. Tudor, and G. 
Constantinesco. 329. 

*Le Probléme Etiologique et Pathogénique de la 
Pellagra. (The etiological and pathogenetic 
problem of pellagra.) J. Nitzulesco. 347. 

Observations Relatives aux Valeurs du Métabolisme 
Basal, pendant I'Irradiation de la Glande Thyroide 
par les Rayons X. (Observations on basal meta- 
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bolism values during irradiation of the thyroid 
gland by X-rays.) FE. Herskovits. 369 

Syndromes de Fatigue et d’Usure avec Lésions de la 
Voie Motrice, particuli¢rement Vulnérable a la 
Suite de Maladies Antérieures. (Fatigue Syn- 
drome in lesions of the motor pathways.) G. 
Roasenda. 369. 

La Migraine et la Tabes. (Migraine and tabes. 
388. 
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Pellagra.—A comprehensive account of 
the literature, both historical and modern, 
on the causation of pellagra. The author 
dilates upon digestive troubles in the patho- 
genesis, and stresses the importance of the 
absorption of toxins from the intestinal 
tract in association with lack of the anti- 
pellagra factor, these modalities being 
found par excellence in the endemic variety 


of the disease amongst the maize-eating 
districts of Roumania. The importance of 
a predisposition in the individual is re- 
cognized, as is also Petri’s experimental 
work on gastric extirpation, which is pro- 
ductive of a neuro-cutaneous syndrome; the 
correlation of this latter with hypothalamic 
lesions and with neuritic symptoms in 
megalocytic anemia is noted. (W. K. S.) 


ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


Voi. 40. No. 4. 


*Studies on the Human Neuromuscular Mechanism : 
Il. Effect of Ventromedial Chordotomy on 
Muscular Spasticity in Man. P.C. Bucy. 639. 

*Studies in Diseases of Muscle. A. T. Milhorat and 

H. Wolff, with the technical assistance of V. 
Toscani. 

IV. Metabolism of Creatine and Creatinine in 
Muscular Wasting. 663. 

V. Metabolism of Creatine and Creatinine in 
Myotonia Congenita, Myotonia Atrophica, 
Amyotonia Congenita, Dystonia Musculorum 
Deformans, and Paralysis Agitans. 680. 

Enuresis and Other Factors in Normal and in 
Psychotic Persons: A Comparative Study of 
Incidence and Intercorrelations. J. J. Michaels 
and S. S. Goodman. 

*Cerebral Impaludation. M. Ducoste. 707. 

*Eunuchoidism : A_ Psychiatric and Endocrine 
Study of Six Cases. H. T. Carmichael and A. T. 
Kenyon. 717. 

*Dependence of Sensation of Pain on Cutaneous 
Impulses. E. Hollander. 743. 

*Pathogenesis of Syringomyelia : Case Illustrating 
the Process of Cavity Formation from Embryonic 
Cell Rests. K. Tamakiand A. J. Lubin. 748. 

*The Involutional Melancholia Process. H. D. 
Palmer and S. H. Sherman. 762. 

*Athetosis and Pallidal Deficiency. J. W. Papez, J. 
Hertzman, and R. W. Rundles. 789. 


Human Neuromuscular Mechanism. 
II. Ventromedial Chordotomy and Muscular 
Spasticity.—In three patients suffering from 
congenital spastic paraplegia or quadri- 
plegia, one or both anteromedial columns 
of the spinal cord were sectioned in the 
upper thoracic region. No _ permanent 
reduction in spasticity, the stretch reflex, 
or the intensity of the knee jerks resulted. 
It was concluded that although the vesti- 
bulospinal tract contributes to maintenance 
of the extensor rigidity associated with 
spastic paralysis in man, and that its 
destruction increases the inhibitability of 
the stretch reflex, there are other pathways 
arising in supraspinal centres which are also 
concerned in maintaining it at its full 
intensity, even after section of the antero- 
medial columns of the spinal cord. 
(R. M.S.) 


Diseases of Muscle. IV. Creatine and 
Creatinine in Muscular Wasting.—In 
patients with muscular wasting associated 
with disease of the spinal cord or of the 
peripheral nerves, the diminution in the 
output of creatinine appears to be directly 
proportional to the reduction in muscle 
mass. (R. M.S.) 


Diseases of Muscle. V. Creatine and 
Creatinine in Myotonia Congenita.—In 
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myotonia congenita, dystonia musculorum 
deformans, and paralysis agitans the 
metabolism of creatine and creatinine is 
normal. In myotonia atrophica there is 
diminution in the excretion of creatinine 
which appears to be directly proportional to 
the reduction in muscle mass. Patients 
with amyotonia congenita usually excrete 
considerable amounts of creatine. Their 
creatine tolerance is low, and aminoacetic 
acid increases the amount of creatine 
excreted, and further decreases the creatine 
tolerance. The - «* of ae is 
much diminished. (R. 


Cerebral ncimine Teale im- 
paludation consists of injecting into one or 


“both frontal lobes from 3 to 5 c.c. of a 


mixture of equal parts of malaria blood and 
tetanus antitoxin. In a series of 435 
patients with dementia paralytica the author 
claims that complete cures were obtained in 
81-14 per cent. He suggests that energetic 
activation of microglia may account for 
the success of this form of treatment. 
(R. M.S.) 


Eunuchoidism.—Six men with eunuchoid- 
ism showed an average urinary excretion of 
androgenic and estrogenic substances per 
day amounting to one-third that of normal 
persons. (R. M.S.) 


Sensation of Pain on Cutaneous Impulses. 
—The author found that anesthetization of 
localized areas of hyperalgesia and hyper- 
esthesia on the skin relieves pain arising 
from deeper structures whether visceral or 
skeletal. Referred pain from skeletal or 
visceral tissues may be explained by a 
modification of Mackenzie’s theory of 
visceral pain: an irritable focus in the 
central nervous system develops when it is 
bombarded with stimuli from an inflamed 
visceral or skeletal structure, which lowers 
the threshold for afferent impulses from 
the ectoderm entering the system at the 
level of that focus. (R. M. S.) 

Pathogenesis of Syringomyelia.—The 
author's study suggests that syringomyelia, 
sui generis, is a developmental anomaly 
caused by imperfect formation of the central 
canal by primitive medullary epithelium. 
Resultant cell rests later undergo gliosis. 
Cavitation in the poorly nourished gliotic 
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tissue is an end result of the process. 
(R. M. S.) 

Involutional Melancholia. — Critical 
examination of the total life pattern of 50 
patients with involutional melancholia re- 
vealed a single biological thread or process 
which is best described by the word 
* rigidity.” This rigidity characterizes the 
unconscious adaptive mechanisms which 
the patient has built up in order effectively 





Vol. 40. No. 5. 


*The Tentorial Pressure Cone. G. Jefferson. 857. 
Physiochemical Properties of Brain, especially in 
Senile Dementia and Cerebral Edema: Differ- 
ential Ratio of Skull Capacity to Volume, Specific 
Weight, Water Content, Water-Binding Capacity, 
and Ph. of the Brain. L. Alexander and J. M. 

Looney. 877. 

*Mentality of Dispensary Epileptic Patients. M. R. 
Barnes and J. L. Fetterman. 903. 

*Studies in Diseases of Muscle : 

VI. Progressive Peroneal Muscular Atrophy ; 
Report on a Family, with Study of Heredity and 
of Metabolism of Creatine and Creatinine. 
S. M. Small and A. T. Milhorat. 911. 

*The Electroencephalogram in Bromide Intoxication. 
M. A. Rubin and L. H. Cohen. 922. 

Late Damage from Roentgen Radiation of the 
Human Brain. W. Scholz and Y. K. Hsii. 928. 
*The Medulloblast and the Medulloblastoma: A 
Study of Human Embryos. J. Kershman. 937. 
*Myoclonic Epilepsy. R. R. Grinker, H. Serota, 

and S. I. Stein. 968. 

*Experimental Study of Macular Representation in 
the Monkey. G. L. Maison, P. Settlage, and 
W. F. Grether. 981. 

Anoxia and Neural Metabolism. R. W. Gerard. 
985. 


Tentorial Pressure Cone.—The signs in- 
duced by herniation of the uncus into the 
hiatus or incisura tentorii are described, and 
it is emphasized that their prompt recogni- 
tion may be attended by favourable opera- 
tive treatment. (R. M. S.) 


Mentality of Dispensary Epileptics.—The 
authors conclude that the personality 
problems of an epileptic person are often 
due to the social and psychological reactions 
to his disease rather than to any deteriora- 
tion in intelligence. (R. M.S.) 

Diseases of Muscle. VI. Progressive 
Peroneal Muscular Atrophy.—In four cases 
of peroneal muscular atrophy, in spite of 
considerable wasting of important muscle 
groups, the metabolism of creatine showed 
little involvement. (R. M. S.) 


Electro-encephaiogram in Bromide In- 
toxication.—A case of bromide intoxication 


Vol. 40. No. 6. 


*Perineural Cysts of the Spinal Nerve Roots. I. M. 
Tarlov. 1,067. 

*Histologic Changes in Senile Dementia and Related 
Conditions Studied by Silver Impregnation and 
Microincineration. L. Alexander and M. 
Looney. 1,075. 

Disseminated Encephalomyelitis (Meningoencephalo- 
myeloradiculitis) Versus Multiple Sclerosis. G. 
Hassin. 1,111 

*Physiopathologic and Pathoanatomic Aspects of 
Major Trigeminal Neuralgia. F. H. Lewy and 
F.C. Grant. 1,126. 

*Studies in Diseases of Muscle: VII. Effect of 


to control the _ instinctual forces. 


(R. M.S.) 


Athetosis and Pallidal Deficiency.—A 
case of juvenile dystonic athetoid paralysis 
associated with bilateral agenesis of the 
globus pallidus and its efferent tracts is 
described. The cause of the lesion appears 
to have been a vascular injury at the base of 
the brain. (R. M.S.) 
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is described in which electro-encephalo- 
grams revealed that the alpha frequency 
was low at a bromide level of 59-6 mg. per 
hundred cubic centimeters of blood, but rose 
appreciably and was maintained at a higher 
frequency when the bromide level reached 
36'7 mg. It is suggested that the electro- 
encephalogram may be of use in ascertain- 
ing the presence or absence of bromide 
intoxication, and possibly of toxicity due to 
other agents. (R. M.S.) 


Medulloblast and Medulloblastoma.—An 
excellent study of the cytogenesis of the 
human central nervous system. The author 
shows that the external granular zone of 
the cerebellum is the only locality in which 
medulloblasts can be identified ; this is in 
harmony with the fact that medullo- 
blastomas occur exclusively in the cere- 
bellum. (R. M.S.) 


Myoclonic Epilepsy.—Electro-encephalo- 
graphic studies indicate that in myoclonic 
epilepsy the discharge has its primary focus 
in the frontal lobes. The epileptic attack 
is not an explosion arising from a sudden 
metabolic or vascular or even psychic 
catastrophe. It is gradually developed and 
comes as a climax to a series of prodromes 
of disturbances in cortical rhythm. 
(R. M.S.) 


Macular Representation in Monkey.— 
No vision except very crude brightness 
perception was present in two monkeys 
after section of one optic tract just behind 
the chiasm and removal of the contralateral 
occipital lobe. Absence of form vision in 
this preparation virtually rules out the 
crossing of macular radiation fibres or their 
collateral branches through the splenium to 
the contralateral occipital cortex in the 
Macacus rhesus monkey. (R. M. S.) 


December, 1938. 


Ketosis and of the Ingestion of Creatine in Myo- 
tonia Congenita. A. T. Milhorat and H. G 
Wolff. 1,135 

Evaluation of Artificial Fever Therapy for Neuro- 
psychiatric Disorders. A. E. Bennett. 1,141. 

*Anticonvulsive Action of Vital Dyes. S. Cobb, 
M. E. Cohen, and J. Ney. 1,156. 

*Brilliant Vital Red as an Anticonvulsant in Treat- 
ment of Epiiepsy : A Swdy of Thirteen Cases. 
R. Osgood and L. J. Robinson. 1,178. 

*Oxycephaly : A New Operation and its Results. 
(A Preliminary Report.) J. E.J. King. 1,205. 

Cerebral Angioma Arteriale: A Case in which 


ee 
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Migrainous Headache was the Earliest Manifesta- 
tion. H.H. Hyland and R. P. Douglas. 1,220. 
Experimental one. . H. Thompson and W. 

Corwin. 1,23 
Small vl ciate obstructing Lower End 
of, Aqueduct of Sylvius. G. F. Rowbotham. 
1. 





Perineural Cysts.—The author reports 
the presence of five cases of cysts discovered 
at autopsy (neither parasitic nor dermoid) 
on the extradural portions of the posterior, 
sacral, or coccygeal nerve roots. They 
develop in the space between the endo- 
neurial and the perineurial sheath. Whether 
they have any clinical significance remains 
to be determined. (R. M. S.) 

Histologic Changes in Senile Dementia.— 
In those diseases in which nerve cells are 
hyperargyrophilic the method of micro- 
incineration demonstrates an increase of 
mineral ash in these cells. Senile plaques 
are localized metaplasias of the glial 
reticulum which, although more densely 
woven, may of finer calibre in the 
plaques than in the surrounding tissue. 
Participation of tissues elements other 
than the glial reticulum is incidental. 
(R. M. S.) 

Physiopathologic Aspects of Trigeminal 
Neuralgia.—In six cases of major trigeminal 
neuralgia the brain showed atrophy of the 
ipsilateral hemisphere, with widening of the 
lateral ventricle which could be visualized 


in an encephalogram during life. Foci of 
softening were located within the lateral 
and medial nuclei of the optic thalamus or 
in the thalamo-cortical tract. In the latter 
case the ipsilateral semilunar nucleus and 
the centre median of the thalamus were 
atrophied. It is suggested that major 
trigeminal neuralgia is a special form of the 
thalamic syndrome. (R. M.S.) 

Diseases of Muscle. VII. Ketosis in 
Myotonia Congenita.—In a case of myo- 
tonia congenita a ketogenic diet was with- 
out effect on the metabolism of creatine and 
the muscular symptoms. (R. M. S.) 

Anticonvulsive Action of Vital Dyes. 
The authors conclude that neutral red and 
brilliant vital red seem to show anti- 
convulsive action. Their use in treatment 
of intractable forms of epilepsy is con- 
sidered justifiable. (R. M.S.) 

Brilliant Vital Red in Treatment of 
Epilepsy.—Brilliant vital red diminished 
the number and severity of epileptic seizures 
in a little over half of the cases. (R. M.S.) 


Oxycephaly.—For the relief of oxy- 
cephaly, a new operation consisting of 
making a “ mosaic” of the bones of the 
cranial vault is described. After the opera- 
tion a boy, aged 8 years, showed a head of 
normal contour, mental alertness, and 
marked improvement of vision. (R. M.S.) 


ARCHIV FUR PSYCHIATRIE UND NERVENKRANKHEITEN 


Vol. 109. 


*Eine Methodik der Ableitung lokalisierter Potential- 
schwankungen aus subcorticalen Hirngebieten. 
(Method of recording localized electrical potentials 
in subcortical regions of the brain.) R. Jung and 
A. E. Kornmiiller. 1. 

*Die Salzaure-Collargolreaktion des Liquor cerebro- 
spinalis. (Hydrochloric acid—collargol reaction 

.,in the cerebrospinal fluid.) E. Huffmann. 31. 

Uber den Zusammenhang zwischen Meningitis und 
Ependymitis und tiber die Morphogenese der 
Ependymitis granularis. (The relation between 
meningitis and ependymitis ; 
ependymitis granulosa.) T. Hasenjager and G. 
Stroescu. . 

Pathologisch-anatomische Veranderungen im Gehirn 
nach Avertinvergiftung. .(Pathological changes in 
the brain after poisoning with Avertin.) V. 
Nicolajev and T. Vitols. 82. 

Bewegungsautomatosen im _ Insulinshock. (Auto- 
matic movements in insulin shock.) W. Birk- 
mayer and Ch. Palisa. 87. 

Statistische Bemerkungen zur Arbeit von Gabriel : 
Die Nachkommenschaft von  Alkoholikern. 
(Statistical remarks on Gabriel's paper: Th 
Descendency of Alcoholics.) E. Scholz. 108. 


Electrical Potentials in Subcortical Regions 
of Brain.—By application of the modified 
Hess method, the potentials of various 
subcortical regions and basal parts of the 
cortex have been studied, particularly the 
nucleus caudatus, thalamus, and hippo- 
campus. The electrodes were brought into 
position during narcosis with N,O, since 
this anesthetic does not lead to lasting 


pathogenes of 
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changes of the potential, provided oxygen 
is available in sufficient amount. In the 
resting animals characteristic differences of 
the brain potentials were found in the 
various regions examined. On application 
of pain stimuli a marked increase of activity 
was recorded in the hippocampus together 
with a decrease in the caudate region. In- 
jection of minute amounts of strychnine 
lead to characteristic ** convulsion *’ poten- 
tials, the extension and influence of which 
upon other regions could be studied. 
Details must be made in the original. 
(A. M.) 


Hydrochloric Acid—Collargol Reaction 
in C.S.F.—Collargol is precipitated by 
dilute hydrochloric acid. ‘ Positive *’ cere- 
brospinal fluid contains a substance which 
protects the collargol against precipitation. 
The examination of cerebrospinal fluids of 
treated and untreated G.P.I., other syphi- 
litic and non-syphilitic organic diseases of 
the C.N.S., schizophrenia, yield more or 
less characteristic differences. Details must 
be read in the original, but it may be 
mentioned that in about half of the 55 cases 
of schizophrenia a “ positive * reaction was 
found. (A. M.) 




















CURRENT JOURNALS 171 
BRAIN 


Vol. 61. No. 4. 


*Tumours of the Thalamus—A Clinico-Pathological 
Study. G. E. Smyth and K. Stern. 33 

*Cortical Deafness without Aphasia. Ww. E. Le 
Gros Clark and W. Ritchie Russell. 375. 

*Cerebral Subcortical Myelinopathy in Carbon 
Monoxide Poisoning. K. Hsii and Y. 
Ch’Eng. 384. 

*Olfaciory Alloesthesia. J.D. Spillane. 393. 

*Differences between Experimental Rigidities in 
Cats.” E. G. T. Liddell. 402. 

Observations on Nervous Release. E. G. T. 
Liddell. 410. 

*A Deformity of the Hind-Brain associated with 
Internal Hydrocephalus. Its Relation to the 
Arnold-Chiari Malformation. A. A. McConnell 
and H. L. Parker. 415. 

*Familial Neuromyelitis Optica : Its Occurrence in 
Identical Twins. D. McAlpine. 43 

Disturbances of Sensibility in Dystrophia Myotonica. 
O. Maas. 449. 


Tumours of Thalamus.—Six cases of 
malignant tumour of the thalamus are 
described. They fall into two groups— 
those with intrinsic thalamic gliomata and 
those where the thalamus is invaded 
secondarily. In the first group the growth 
spreads along the walls of the lateral ven- 
tricles expanding laterally. They cause 
early mental deterioration and conjugate 
ocular palsies with slight sensory disturb- 
ance. Inthe second group the abnormality 
begins in the lateral and ventro-lateral 
aspects of the thalamus ; here the sensory 
changes are severe and early. The relation 
of the symptoms to invasions of the sensory 
nuclei of the thalamus and the mechanism 
of the dementia in thalamic destruction are 
discussed. (D. J. W.) 

Cortical Deafness without Aphasia.— 
case of cortical deafness resulting from 
symmetrical vascular lesions in the external 
capsules underlying the cortex of the insula 
and the upper surface of the middle third 
of the superior temporal convolutions is 
reported. There was complete cell de- 
generation in the median geniculate body, 
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the intergeniculate nucleus, and the central 
median nucleus. (D. J. W.) 

Myelinopathy in Carbon Monoxide 
Poisoning.—Two cases in which death had 
occurred 4 months and 4 weeks after carbon 
monoxide poisoning were investigated. 
They showed catatonia and Parkinsonism. 
There was diffuse degeneration of white 
matter with demyelinization and glial re- 
action. Bilateral softening of the globus 
pallidus was not seen. The pathogenesis 
of the lesions is discussed. (D. J. W.) 

Olfactory Allozsthesia.—After a pro- 
longed olfactory stimulus to the nostril a 
threshold stimulus was appreciated as 
arising from the opposite nostril in 12 out of 
92 subjects. In nine the transference oc- 
curred from the same side as a cerebral 
tumour, and in three from the opposite side. 
It was not found to occur in normals. The 
phenomenon is explained by projection of 
the image from the opposite olfactory 
cortex, by way of the anterior and hippo- 
campal commissures. (D. J. W.) 

Ex perimental Rigidities in Cats.—Rigidity 
following chronic cortical] ablation persists 
after acute rostral, intermediate, and inter- 
collicular decerebration. (D. J. W.) 

Deformity of Hind-Brain associated with 
Hydrocephalus.—A deformity resembling a 
minor degree of the Arnold-Chiari pheno- 
menon was found at operation in five cases 
suspected of cerebellar tumour. The 
surgical treatment is described. (D. J. W.) 

Familial Neuromyelitis Optica.—Neuro- 
myelitis optica with a strikingly similar 
clinical course occurred in a pair of 
identical twins. Pathological examination 
supported the view that the disease is a 
distinct member of the dernyelinating group 
of diseases. (D. J. W.) 


CLINICAL SCIENCE 


Vol. 3. No. 3. 


Unilateral Loss of a Blood Pressure Raising, Pulse 
Accelerating, Reflex from Voluntary Muscle due 
to a Lesion of the Spinal Cord. M. Alam and 
F.H. Smirk. 247. 

*Observations in Man concerning the Effects of 
Different Types of Sensory Stimulation upon the 
Blood Pressure. M. Alam and F.H. Smirk. 253. 

Blood Pressure Raising Reflexes in Health, Essential 
Hypertension, and Renal Hypertension. M. Alam 
and F.H. Smirk. 259. 

The Results of Sympathetic Stimulation and —— 
tion on the Human Electrocardiogram. E. 
Chamberlain. 267. 

*Further Observations on the Vascular Responses 
of the Human Limb to Body Warming ; Evidence 
for Sympathetic Vasodilator Nerves in the Normal 
Subject. R.T. Grant and H. E. Holling. 273. 

The Pathological Changes in the Arteries Supplying 
the Fingers in Warm-Handed People and in Cases 
of So-Called Raynaud’s Disease. T. Lewis. 287. 
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Raynaud's Disease and Preganglionic Sympathec- 
tomy. T. Lewis. 321. 

The Mechanism of Local Sweating in Response to 
Faradism. R.G. Bickford. 337. 

Acute Arterial Lesions in Rabbits with Experimental 
Renal C. Wilson and Ww. 
Pickering. 343. 

Effects of Sensory Stimulation on Blood 
Pressure.—It has been shown that retention 
within voluntary muscles of the metabolites 
of muscular exercise causes an increase in 
the general blood pressure. Failure to 
evoke the reflex from a patient with com- 
plete loss of sensation in the right leg is 
considered to confirm the reflex origin of 
the increase in blood pressure and pulse 
rate. (W. M. H.) 
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Vascular Responses to Body Warming.— 
Vasodilatation provoked in the arm and 
leg by heating the body is dependent upon 
the integrity of the sympathetic nerves. If 
the skin over normal muscle is rendered 
anesthetic by nerve block or section and 


Vol. 3. No. 4. 


*Experimental Hypertension of Renal Origin in the 
abbit. G. W. Pickering and M. Prinzmetal. 
357. 

Observations on the Pituitary Control of Creatine 
and Creatinine Excretion. J. Schrire and E. P. 
Sharpey-Schafer. 369. 

*Experiments relating to the Itch Sensation, its 
Peripheral Mechanism, and Central Pathways. 

G. Bickford. 377. 

Some Observations on Clubbed Fingers. M. 
Mendlowitz. 387. 

*The Rate of Blood Flow in Normal Fingers. R.W. 
Wilkins, J. Doupe, and H. W. Newman. 403. 
The Inhibition of Pituitary Activity in Acromegaly 
by Cstradiol Benzoate and Testosterone Pro- 
pionate. J. Schrire and E. P. Sharpey-Schafer. 

413. 


Experimental Hypertension of Renal 
Origin.—In rabbits constriction of one 
renal artery is sometimes followed by a 
small and transient rise of blood pressure 
and usually atrophy of the ischemic kidney. 
Constriction of both renal arteries or of the 
artery to the only functioning kidney is 
followed by a slow rise in arterial pressure. 
The latent period for the change may repre- 


fails to sweat then it remains pale and cool. 
It is suggested that flushing and warming of 
the skin provoked by body heating is 
brought about not by inhibition of con- 
strictor tone but by stimulation of cutaneous 
nerves. (W. M. H.) 
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sent the time taken for the renal circulation 
to adjust itself after operation. It is most 
pronounced when both arteries are con- 
stricted. The degree of hypertrophy of the 
heart seems to be related, though not closely, 
to the degree of hypertension. (W.’M. H.) 


Peripheral Mechanism of Itch Sensation. 
—Itching and itchy skin were produced by 
puncture of the skin with histamine. 
Itchy skin arises through a local nervous 
axonal pathway, separate from that of 
hyperalgesia and vascular flare; it is 
abolished by a degree of asphyxia which 
leaves spontaneous itching unaffected ; it 
is not found in areas where tickle sensation 
is lost, even though touch is retained. 
(W. M. H.) 

Blood. Flow in Normal Fingers.—The 
blood flow .to the finger may be increased 
as much as 100 times during the vasodi- 
latation produced by body warming. 
(W. M. H.) 


L’ENCEPHALE 


Vol. 33 (2). No. 3. 


Le Syndrome de l’'Automatisme Mental Schizo- 
phrénique. (Schizophrenic mental automatism.) 
D. Kourétas and P. Scouras. 117. 


Vol. 33 (2). No. 4. 


Sur l’Apraxie Constructive et sur les Troubles 
Apparentés de I’ Aperception et de l'Expression des 
Rapports Spatiaux. (On constructive apraxia 


Vol. 33 (2). No. 5 


Les Chorées des Vieillards. (Chorea in old people.) 
R. Pauly. 239. 

Les Désorientations Temporo-Spatiales et la Pré- 
pondérance de lHémisphére Droit dans les 


September—October, 1938. 


Parotidite Epidémique a Forme  Psychotique. 
Autopsie. (A psychotic form of epidemic paro- 
titis. Autopsy.) C. 1. Urechia. 144 


November, 1938. 


and difficulties related to perception and the 
expression of spatial relations.) O. Janota. 173. 


December, 1938. 


Agnoso-Akinesies Proprioceptives. (Temporal 
spatial disorientation and right cerebral hemisphere 
predominance in proprioceptive akinetic agnosia.) 
M. Dide. 276. 


JOURNAL BELGE DE NEUROLOGIE ET DE PSYCHIATRIE 


Vol. 38. 


Technique et Indication’des Cures d’Insuline et de 
Cardiazol chez les Schizophrénes. (Technique of 
and indication for insulin and cardiazol treatment 
hy schizophrenia.) M. Gross and G. Gross-May. 
8 


La Thérapeutique par le Cardiazol. (Cardiazol 
therapy.) H.Hoven. 847. 
Méningo-Encéphalite Tuberculeuse, Diagnostiquée 


No. 11. 


November, 1938. 


a l'Examen Histo-Bactériologique. (Tuberculous 
meningo-encephalitis.) C. 1. Urechia. 857 

Détenus Psychopathes, Avaleurs de Ferraille. 
(Psychopathic prisoners, swallowers of iron.) P. 
Verstraten and O. van Hauwart. 865. 

Démence Choréique ou Démence Précoce ? (De- 
mentia with chorea or dementia praecox.) A. 
Leroy. 869. 
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No. 12. 


Vol. 38. 


*Sur la Régulation de la Circulation Cérébrale. 
(The regulation of the cerebral circulation.) J. J. 
Bouckaert. 

Le Tremblement Parkinsonien est-il Synchrone ou 
Asynchrone ? (Is the Parkinsonian tremor syn- 
chronous or asynchronous?) R. Nyssen, R. 
Busschaert, and R. Dellaert. 913. 

Tumeur d’Allure Bénigne de la Région Gassérienne. 
(Benign tumour of the Gasserian region.) E. 
Evrard. 918. 

Etude Anatomo-Clinique d'un Cas d’Encéphalite 
Post-Vaccinale. (Anatomo-clinical study of a 
case of post-vaccinal encephalitis.) P. van 
Gehuchten and M. Falcon. 932. 

Considérations Pathogéniques sur Certaines Formes 
de Schizophrénie chez les Asthéniques et Dis- 
plasiques a l'Occasion d'un Cas avec Acromicrie, 
Tremblements de la Téte et Sécrétion Lactée. 


December, 1938. 


(Pathogenetic account of certain forms of schizo- 
phrenia in asthenics in connection with a case with 
acromicria, tremor of the head, and milk secre- 
tion.) M.Cahane and T. Cahane. 942. 


Regulation of Cerebral Circulation.—The 
cerebral circulation is modified by changes 
in the arterial blood pressure and vasomotor 
tone in other regions. It is directly affected 
by humoral agents, e.g. CO,, adrenalin, 
cholin derivatives, and by nervous control 
of the cerebral blood vessels. The author 
has shown that alterations in their tone 
occur as part of the carotid sinus reflex. 
(W. M. H.) 


JOURNAL OF CLINICAL INVESTIGATION 


Vol. 17. No. 6. 


A Study of Some of the Physiological Effects of 
Sulfanilamide. 

Il. Methemoglobin Formation and its Control. 
A. F. Hartmann, A. M. Perley, and H. L. 
Barnett. 699. 

*A Plethysmographic Method for the Quantitative 
Measurement of the Blood Flow in the Foot. 
E. A. Stead and P. Kunkel. 711. 

*Blood Flow and Vasomotor Reactions in the Foot 
in Health, in Arteriosclerosis, and in Thrombo- 
— Obliterans. P. Kenkel and E. A. Stead. 

15 


The Insulin and the Zinc Content of Normal and 
Diabetic Pancreas. D. A. Scott and A. ‘ 
Fisher. 725. 

The lodine Balance in Nodular Goiter. I. D. 
Puppel and G. M. Curtis. 729. 

The Use of the Skin Test with the Type Specific 
Polysaccharides in the Control of Serum Dosage 
in Pneumococcal Pneumonia. C. M. Macleod, 
C. L. Hoagland, and P. B. Beeson. 739. 

The Response of Diabetics to a Standard Test Dose 
of Insulin. G. Klatskin. 745. 

The Distribution of Ascorbic Acid between Cells 
and Serum in Relation to its Urinary Excretion. 
M. Heinemann. 751. 

The Excretion of Porphyrins in Congenital Porphyria. 
K. Dobriner, W. H. Strain, H. Guild, and S. A. 
Localio. 761. 

The Mechanism of the Excretion of Vitamin C by 
the Human Kidney. E. P. Ralli, G. F. Friedman, 
and S.H. Rubin. 765. 

*Studies in Temperature Sensation. 

IV. The Stimulation of Cold Sensation by Radia- 
tion. J.D. Hardy and T. W. Oppel. 771. 
The Coagulation Defect in Hemophilia. Studies on 


Vol. 18. No. 1. 


Exchange of Substances in Aqueous Solution be- 
tween Joints and the Vascular System. Rs 
Rhinelander, G. A. Bennett, and W. Bauer. 1. 

The Gastric Secretion in Chronic Alcoholic Addic- 
tion. W. B. Seymour, T. D. Spies, and W. Payne. 
1 


*The Effect of High Intracranial Venous Pressure 
upon the Cerebral Circulaticn and its Relation to 
Cerebral Symptoms. E. B. Ferris. 19. 

The Mechanism of Glucose Excretion by the Kidney 
in Diabetic Dogs. P. Govaerts and P. Muller. 


25. 

A Direct Method for the Determination of Venous 
Pressure : Relationship of Tissue Pressure to 
pang aeegee G. E. Burch and W. A. Sode- 
man. 

Studies in —- Electrodes. 

XII. The Effect of Water Restriction in a Patient 
with Addison's Disease ——- Sodium 
Chloride. D. M. Willson and F. W. Sunder- 
man, 35. 
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the Refractory Phase following Repeated Injections 
of Globulin Substance derived from Normal 
Human Plasma in Hemophilia. F. J. Pohle and 
F.H.L. Taylor. 779. 

A Direct Method for the Estimation of Skin Dis- 
tensibility with its Application to the Study of 
Vascular States. W. A. Sodeman and G. E. 
Burch. 783. 

Carbohydrate Tolerance after Protamine Insulin : 
Its Bearing on the Physiology of Insulin Secretion. 
H.T. Ricketts. 795. 


Blood Flow in the Foot: (a) Method ; 
(b) Vasomotor Reactions.—The first of 
these two papers describes a new plethysmo- 
graphic apparatus for measuring blood flow 
in the foot, and in the second paper are 
recorded the results obtained in normal 
controls and in subjects with arterio- 
sclerosis and thromboangiitis obliterans 
using this apparatus. (J. N 

Temperature tion.—In experiments 
on stimulation by radiation it was found 
that cold-end organs are greater in number 
and nearer the surface than heat-end organs. 
Cold radiation also produces a greater rate 
of change in skin temperature than does 
heat radiation. Temperature sensation is 
independent of skin vascular changes. 
Gg. . £3 


January, 1939. 


A Long Term Study of the Variation of Serum 
Cholesterol in Man. K. B. Turner and A. Steiner. 


Proteinuria following Momentary Vascular Con- 
striction. L.C. Chesley, I. Markowitz, and B. B. 
Wetchler. Sl. 

Clinical Studies of the Blood Volume. 

V. Hyperthyroidism and Myxedema. J. G. 
Gibson and A. W. Harris. 59. 

Urinary Excretion of Androgenic Substances after 
Intramuscular and Oral Administration of Testo- 
sterone Propionate to Humans. I. Dorfman 
and J. B. Hamilton. 67. 

The Rate of Filtration through the Capillary Walls 
as Measured by the Pressure Plethysmograph. 
Observations on Control Subjects and on Patients 
with Intrahepatic Disease, Thyrotoxicosis, and 
Myxedema. B. V. White and C. M. Jones. 73. 

The Lipid Distribution of Human Platelets in Health 
and Disease. Erickson, H. H. Williams, I. 
Avrin, and P. Lee. 
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The Nature of the Human Factor in Infantile 
Paralysis. G. Draper and C. W. Dupertuis. 


I. Peculiarities of Growth and Development. 87. 
Il. Relation of Age to Maturing Achievement and 
the Disease Picture. 


Metabolism in Idiopathic Steatorrhea. S. H. 
Bassett, E. H. Keutmann, H. van Zile Hyde, 
and H. E. van Alstine. 


I. The Influence of Dietary and other Factors on 
Lipid and Mineral Balance. 101. 

Il. Effect of Liver Extract and Vitamin D on 
Calcium, Phosphorus, Nitrogen, and Lipid 
Balances. 121. 

Renal Function as a Factor in the Urinary Excretion 

5 Aacontae Acid. J. Sendroy and B. F. Miller. 

1 


The Significance of Prolonged Streptococcal Anti- 
body Development in Rheumatic Fever. A. F. 
Coburn and R. H. Pauli. 141. 

The Prophylactic Use of Sulfanilamide in Strepto- 
coccal Respiratory Infections, with Especial Refer- 


ence to Rheumatic Fever. A. F. Coburn and 
L. V. Moore. 147. 

Studies on the Physiology of Respiration in Preg- 
nancy. Effects of Barbiturates administered 
during Labor. C. P. Sheldon. 157. 

A Comparison of the Effects of Vitamin D, Di- 
hydrotachysterol (A.T.10) and Parathyroid Extract 
on the Disordered Metabolism of Rickets. F. 
Albright, H. W. Sulkowitch, and E. Bloomberg. 
165. 


High Intracranial Venous Pressure and 
Cerebral Circulation.— Despite an elevation 
of C.S.F. and of venous pressures in the 
upper part of the body in patients with 
superior vena caval obstruction there was no 
clinical or chemical evidence of cerebral 
anoxia or edema. The rate of blood flow 
in the cranium was shown to be normal. 
(J. N 


JOURNAL OF COMPARATIVE NEUROLOGY 


Vol. 69. 


‘A Physiological Study of the Cerebral Cortex of the 
Hair Seal. O. Langworthy, F. H. Hesser, 
and L.C. Kolb. 351. 

*A Quantitative Study of the New-Born and Adult 
Spinal Cords of Man. A. M. Lassek and G. L. 
Rasmussen. 371. 

Studies on the Size of the Cells in the Cerebral Cortex. 
Il. The Motor Area of Man, Cebus, and Cat. G. 

von Bonin. 

The Brains of Amblystoma Punctatum and A. 
Tigrinum in early Feeding Stages. C. J. Herrick. 

1. 


Quantitative Studies on Nerve Degeneration in 
Amphybia. 
I. Factors Controlling Nerve Degeneration in 
Adult Limbs. R. Litweiler. 427. 

Termination of the Brachium Conjunctivum in the 
Thalamus of the Macaque Monkey. R. L. 
Crouch and J. K. Thompson. 449 

Vascularity in the Brain of a Frog. 'E. H. Craigie. 
453. 


December, 1938. 


*Reflexes in the Spinal Monkey. J. C. Hinsey and 
J. E. Markee. 471. 
The Thalamus of the Chimpanzee. 


Il. Its Nuclear Structure Normal and following 
Hemidecortication. A. E. Walker. 487. 


New-Born and Adult Spinal Cords.—An 
account of the ratio between grey and white 
matter existing in the various regions of the 
human spinal cord at different ages. 
(A. M. B.) 


Reflexes in Spinal Monkey.—The reflex 
pattern in the spinal monkey is rather 
similar to that described in man. The 
period of complete shock is briefer. Para- 
plegia in flexion is not observed. (A. M.B.) 


JOURNAL OF MENTAL SCIENCE 


Vol. 85. 


The Nineteenth Maudsley Lecture: A Revaluation 
of Psychiatry. D.K. Henderson. 1. 

*Diffuse Sclerosis with Preserved Myelin Islands : 
A Pathological Report of a Case, with a Note on 
Cerebral Involvement in Raynaud’s Disease. B. 
Horanyi-Hechst and A. Meyer. 22. 

Social Values in Mental Hospital Practice. 3. Ee 
Kimber. 29. 

Truancy. J. M. Partridge. 45. 

Resultant and Purposive in Psychiatry. H.Crighton- 
Miller. 82. 

*A Death during Insulin Treatment of Schizo- 
phrenia. S. A. Mackeith and A. Meyer. 96. 
*Insulin Therapy : Unusual Hypoglycemic Sequels 
in two Psychotic Patients, with Observations on 
Glycemic Levels. W. M. F. Robertson and G. L 

Ashford. 106. 

A Preliminary Inquiry into the Part Played by 
Character and Tenpomnmans in Accident Causa- 
tion. E.G. Chambers. 115 


Some Considerations of the Physical Factor in 
Delusional States. R.E. Hemphill. 119. 

Note on Agglutination Reactions in the Typhoid 

J. R. Murray and F. Partner. 126. 


Carrier State. 


No. 354. 


January, 1939. 


Diffuse Sclerosis with Preserved Myelin 
Islands.—This is a description of the 
clinical and post-mortem findings in a case 
of patchy cerebral demyelinization, such as 
is typical of Pelizeus-Merzbacher disease. 
(A.M 

Death during insulin Treatment of 
Schizophrenia.—In a series of 75 cases of 
mental disease treated with insulin there 
has been one death. This occurred some 
days after the 17th injection. The out- 
standing histo-pathological feature was the 
great proliferation of macroglia. (A. M. B.) 

Insulin Therapy.—Here is described in 
two cases the occurrence of ‘“ quasi- 
spontaneous * hypoglycemia 10 days after 
the completion of insulin shock therapy 
(A. M. B.) 
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JOURNAL OF NERVOUS AND MENTAL DISEASE 


Vol. 88. No. 6. 


*Factors Limiting Recovery —_ Central Nervous 
Lesions. K.S. Lashley. 73 

Hydrocephalus. O. Marburg. 756. 

*Disturbances of Micturition associated with Dis- 
seminated Sclerosis. O. R. Langworthy. 760 


Unequal! Nares as a New Diagnostic Aid. J. H. 
Leiner. 771. 


Pathology of Huntington's Chorea. T. T. Stone and 
E. I. Falstein. ‘ 


Recovery after Central Nervous Lesions. 
This lecture offers in summary an inter- 
pretation of the author's work on recovery 
of function from various cerebral ablations 
in animals. Short discussions are included 
upon the theories of diaschesis, spontaneous 


reorganization, and vicarious functioning of 


other parts of the central nervous system 
after injury. It is again stressed that the 
efficiency of cortical activity in complex 
adoptive function is dependent on the total 
mass of tissue available for the function. 
This relationship is felt to be due to a reduc- 
tion of general cortical activity rather than 


to elimination of the diverse functions of 


the different areas. It is the author's 


opinion that the important defects of 


cortical function such as the capacity for 
organization, lowered level of abstraction, 
the impedance to learning, and reduced 
retentiveness, loss of interest and spon- 


Vol. 89. 


Vitamin B Deficiency and Nervous Diseases. F. H. 
Lewy 
Pattern Features and Constitutional Susceptibility. 
B. Postle 26 
—— of Unreality and Displacement. A. C. 
Washburne. v. 


Vol. 89 


Notes on the Psychology of Metrazol Treatment of 
Schizophrenia. P. Schilder. 133 

Cerebral Mechanisms. J. W. Papez. 145 

Postural Alterations in the Upper Extremity. A.M. 
Rabiner 160. 
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taneous motivation, fail to improve after 
cerebral lesions though some betterment 
may foliow the sensorimotor disabilities 
and amnesias. (L. C. K.) 

Bladder Disturbances in D.S.—The fre- 
quency of bladder disturbances in dis- 
seminated sclerosis is stressed ; 62 per cent. 
of 151 cases in the author’s series. Using a 
graphic method of recording from a water 
manometer the responses to filling by 
sudden increments of fluid were studied in 
a number of these cases. They roughly fell 
into three groups : (1) Those with vigorous 
after contractions to sudden filling, and with 
a bladder emptying completely on small 
volumes. (2) Similar to group one, but 
emptying is incomplete due to poorly 
sustained contractions. (3) Those holding 
excessive quantities of fluid at low pressures 
and failing to empty the bladder com- 
pletely. The first group could be correlated 
to patients with signs of cortico-spinal tract 
disease alone; the second had clinical 
evidence of more widespread disease of the 
lateral columns, while the third showed 
predominate cerebellar signs. Drugs of the 
belladonna series were of value in treating 
patients in the first two categories, mecholy] 
in the third. (L.C. K.) 


January, 1939. 
Difficulties in Differential Diagnosis of Brain Tumor 
in Older Age Groups. D. W. Hastings. 
Hydration Studies in Epilepsy. E. Ziskind. 52. 


Tumor of the Left Lateral Ventricle with Mental 
Symptoms. 66. 


February, 1939. 


Hereditary Word-Blindness as a Defect of Selective 
Association. W. Marshall and J. Ferguson. 164. 

Vitamin B Deficiency and Nervous Diseases (Con- 
cluded). F.W. Lewy. 174. 


JOURNAL OF NEUROPATHOLOGY AND PSYCHIATRY, 
LENINGRAD 


Vol. 7 


On Quiescence of Delirium. E. A. Shevalev. 3. 

The Clinic of Spring-Summer Encephalitis. A. G. 
Panov. 18. 

Neurinomas of the Spinal Cord. I. J. Rasdolski 
and V. A. Klimov. 33. 

The Pathology and Pathogenesis of the Aneurisme 
Dissencans of the Cerebral Blood-Vessels 5. 
Sharapov. 48. 

On the Pathogenesis of Confabulations and Other 
False a of Patients with Korsakoff’s 
Syndrome. B. Abramovich. 62. 

* The Clinical susie of the Grasping Reflexes. 

J. Eselevich. 75. 


1938. 


The Desintoxication Processes in the Organism of 
Schizophrenics. A. J. Polischuk. 87 

The Clinic of Neural Affection in Malaria. M. G. 
Neigalikh. 95. 

The Clinic and Genesis of Distrophic Myotoma. 
R.A. Shakhnovich. 103 

A Case of Hereditary Familial Form of Paroxismal 
Paralysis. J. Z.Kopshizer. 110. 

A New Model of a Chronoscope. N.K. Vitte. 113. 

A Few Remarks to the Articie by L. J. Pines on 
“ Racial Theories” of Fashism in the Study of the 
Brain. I. N. Filimonoyv. 115. 
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Vol. 7. Nos. 7 and 8. 1938. 


A Peculiar Group of Endotoxic Psychosis. The 
Toxic Psychosis of Hepato-Intestinal Origin. 
M. Z. Kaplinsky. 5. 

The Problem of Schizophrenia in Connection with 
the Study of the Dynamics of the Vegetative 
Disturbances. E. V. Maslov. 14. 

The Clinic and Pathogenesis of Tetany. J. A. 
Ratner. 21. 

On the Treatment of Epilepsy with Luminal. V. V. 

khterev. 27. 

Some Peculiarities in the Neuritis associated with 
Spontaneous Gangrene. D. J. Panchenko. 34. 
An Analysis of the Causes of Early Lethal End in the 
Psychiatric Hospital (according to Records of the 
Odessa Psychiatric Hospital). L. I. Aikhenvald, 

A. N. Jenichkovsky, and V. M. Shpak. 43. 

The Psychopathologic Picture of the Non-Convulsive 

7 of Epilepsy in Children. A. I. Ploticher. 


Pm, ae Psychic Peculiarities of tne Epiileptics at 
Early Age. Dr. Galazkaya. 63 


Vol. 7. No. 9. 


On Concurrent Movements (Synkinesis).- A. S. 
Feisullaev. 3. 
he Barde-Biedle Disease as a Central Distropic 
Process. D.T. Kuimov. 17. 
The Histopathology of the Nervous System in Man 
after an Electrotrauma. R.A. Tkachev. 23. 
The Clinical Data on the Study of Subordinate 
Chronaxie. L. B. Perelman and E. E. Steinbakh. 


a. 

Chronaxie of Skin Sensitivity in High —- 
(Physiological Researches on Elbraus). S. 
Mysaeljan. 50. 

Some Details in the Course of the Fibres of the 
Pyramidal System within the Brain Trunk and the 
Spinal Column. E. L. Venderovitch. 5 

The Therapy of Psychosis in Children and ‘Youths. 
K. M. Kandaratskaya and L. A. Moskalenko. 60. 


The Clinic of ** Schizoepilepsy.”” V. A. Nikolskaya. 
69. 


Vol. 7. No. 10. 


The Modern Questions of Physiology and Pathology 
of the Vegetative Nervous System. G. I. 
Markelov. 

New Data on the Physiology of the Centres of the 
Autonomous Nervous System. I. V. Vvedenskaya, 
R. O. Barsegjan, D. I. Khanutina, J. M. Pressman, 
F. M. Shitov, and E. A. Hasratjan. 17. 

On the Histopathology and Pathogenesis of Kojevni- 
kov’s Epilepsy. L.1I. Omorokov. 26. 

On the Disturbance of the Scheme of the Body in 
the Epileptic Fit. J.S. Rabinovich. 3 

The Opticoencephalitis. D.G. Shefer. 50. 

On the Psychosis in Acute Articular Rheumatism. 

. I. Pokolenchuk. 

The Clinic and Course of Post-Traumatic Changes 

a. ildren. M. V. Solovjeva and O. G. Urova. 


On the Question of the Peculiarities of the Course of 
the So-Called Summer Encephalitis. A. Shapoval. 
74. 


Vol. 7. No. 11. 


The Oculostatic Phenomenon. M.O.Gurevitch. 6. 

The Concept of the Pathogenesis of Progressive 
Muscular Distrophy and General Metabolism. 
L. J. Shargorodsky. 11. 

The Acromegaloid Syndrom in Syringomyelia. 
L. J. Pines and S. I. Silberberg. 31. 

Tuberculomes of the Brain in Children. R. S. Minz. 


On the Question of the Mechanical Emotional Reac- 
tions in Psychic Patients. N.N. Timofeev. 66. 
The Condition of Disturbance of Consciousness with 
Catatimic Contents in Epileptic Patients. T. N. 

Gordova. 82. 


The R6le of the Separate Layers of the Premotor 
Area of the Brain Cortex in Tropical Skin Innerva- 
tion. O.S. Valshonok. 

The Hypnoic Reaction. F. A. Ibragimbekov. 89. 

The Pathogenesis and Treatment of Progressive 
Muscular Dystrophy. E. J. Dizik. 94. 

Dystrophia Myotonica or the Batten-Steinert- 
Curschmann Disease. V.V.Mikheev. 10 

A Combination of the Hereditary Total Syndactylia 
with Familial Eunuchoidism and Lowered Hearing. 
1. A. Beilin and E. M. Berkovsky. 108. 

The Liquor Therapy of Acute Polymyelitis. I. S. 
Vainverg and G. A. Pevzner. 1S. 

Two Cases of Aphasia after Trauma of the Cranium 
in the Temporal-Parietal Area. M. B. Eidinova 
and G. H. Bikhovskaya. 121. 

The Heredity of the Raynaud’s Disease. V. A. 
Bakhtiarov and R. A. Kirgof. 127. 

The Treatment of Epilepsy with Urotropin. L. M. 
Kazman. 131. 


1938. 


A Hereditary Atrophy of the Auditory Nerves. 
N. A. Popov. 77. 


The Acute Myelitis Syndrome in the Clinic of 
Tumours of the Spinal Column. S. I. Rotenberg 
and A. B. Rogover. 87. 

On Question of the Sparing Method of the Encephalo- 
graphy. S. J. Finkelshtein. ; 

The Encephalitic Variety in the Course of Dysentery 
in Children. M.1I. Dozenko. 101. 

The Diagnosis of an Otogenic Abcess of the Left 
Temporal Bone. V. A. Smirnov. 105. 

Dispne as a Pathologic Conjugation or Conditional 
Factor. J. M. Britvan. i 

The Hunn’s Syndrom ina Nurslings. A. A. Klivans- 
kaja. 114. 

On the Hereditary Form of Syringomyelia. M. G. 
Smerkovich. 116. 


1938. 


Some Pathophysiologic Basis of Dementia Praecox. 
V. A. Glazov and E. D. Efremov. 81. 

The Neuritis after Quinine Injections (A Clinical 
Experimental Investigation). M. I. Gabrieljan. 
94. 


The Age Changes on the Inclusions of the Schwann’s 
Cell. I. Gutner. 102. 

Some Experience with the Hyposulphite Treatment 
of Schizophrenia. S. E. Brook and O. I. Olshev- 
skaya. 107. 

The R6le of Magnesium Sulphite in Controlling the 
Psychomotor Excitement Condition. V. M. 
Mukhin. 112. 

The Paroxysmal Muscular Paralysis. O. A. Hond- 
karjan. 116. 

The Symptomatology and Physiologic os of 
the Phantom. N. A. Krishova. 

The First Impressions after ene of Schizo- 
phrenia by the Insulin Shock. E. M. Zalkind. 
125. 


1938. 


The Psycho-Orthopedic Aspect of Aphasias and the 
Evolution of the Residual Aphasic Syndrom. 
U. A. Florenskaya and L. V. Melekhova. 93. 

On the Disturbance of the Volitional Sphere in 
Schizophrenia. (On the Question of Automatism 
and Deautomatization.) E.N. Meller. 103. 

Treatment of Atetosis by Resection of the Nerve 
Fibres, Originating from the Peripheral and of the 
Spinal Node (the Operation of A. G. Molotkov). 
L. A. Shilnikov. 116 

The Réle of Affections of the Brain Vessels in the 
Pathogenesis of Exhaustion. J.J. Shapiro. 123. 

The Sturge-Weber Disease. A.S. Jardezky. 132. 








Reorganization of Motor Function in the Cerebral 
Cortex of Monkeys deprived of Motor and Pre- 
motor Areas in Infancy. M.A.Kennard. 477. 

*The Summation of Facilitating and Inhibitory 
Effects at the Mammalian Neuromuscular Junction. 
T. E. Boyd, J. J. Brosnan, and C. A. Maaske. 497. 

A Further Study of .he Crossed Phrenic Phenomenon. 
A. Rosenblueth, C. T. Klopp, and F. A. Simeone. 
508. 

A ~—— Transform of the Electroencephalogram. 

M. Grass and F. A. Gibbs. 521. 

othe Influence of Cyanide * Brain Potentials in 
Man. M.A. Rubin and H. Freeman. 

Certain Effects of Prolonged Stimulation of Afferent 
Nerves on the Reflexes Evoked. D. McK. Rioch, 
C. Nelson, and E. W. Dempsey. 533. 

Separation in the Brain Stem of the Mechanisms of 
Heat Loss from those of Heat Production. A.D 


Keller. 543. 
*Anoxia and Brain Potentials. O. Sugar and R. W. 
Gerard. 558. 


Studies on Corticohypothalamic Relations in the 
Cat and Man. R. R. Grinker and H. Serota. 
$73 


*Effects on Electroencephalogram of Various Agents 
used in Treating Schizophrenia. F. Lemere. 


Facilitating and Inhibitory Effects at 
Neuromuscular Junction.—On tetanic stimu- 
lation of a motor nerve in curarized mam- 
malian muscle facilitation appears in two 
phases separated by a period of Wedensky 
inhibition. During this period a facilita- 
ting factor is present but masked. Under 
Mg. the two phases of facilitation overlap. 
The findings support the hypothesis of 
Brown and von Euler that both phases of 
facilitation are due to a single factor. 
(W. M. H.) 


Aberrant Ganglion Cells as a Source of Intact 
Fibers in Severed Dorsal Roots. D. Duncan and 
-E. S. Crocker. 3. 

*The Localization in the Brain Stem of the Gstrous 
Responses of the Female Guinea Pig. w. 
Dempsey and D. McK. Rioch. 9. 


*Responses following Electrical Stimulation of the 
Cerebellar Cortex in the Normal Cat. 
Clark. 19. 


*Simultaneous' Electromyograms and_ Electro- 
encephalograms in Paralysis Agitans. R. S. 
Schwab and S. Cobb. 36. 

*Temperature Changes in the Cortex and Hypo- 
thalamus during Sleep. H.M. Serota. 42. 

Factors Influencing Brain Potentials during Sleep. 
H. Blake, R. W. Gerard, and N. Kleitman. 48. 

*Hypothalamic Regulation of oe Temperature. 
G. Clark, H. W. Magoun, and S. W. Ranson. 61. 

Similarity of Effects of Barbiturate Anesthesia and 
Spinal Transection. H. K. Beecher, F. K. 
McDonough, and A. Forbes. 81. 


CEstrous Responses in Brain Stem of 
Guinea Pig.—From eestrous behaviour 
responses after hormone injection in ovari- 
ectomized guinea pigs with various fore- 
brain ablations and stem transections, it is 
concluded that the anterior limit of the 
neural mechanism controlling sexual be- 
haviour lies between the intercollicular level 
and the anterior —" of the mamillary 
bodies. (W. M. 

Electrical sicedation of Cerebellar Cor- 
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Influence of Cyanide on Brain Potentials. 
—Sodium cyanide injected intravenously 
was found in general to enhance the alpha 
rhythm in man. In one narcoleptic and 
one stuperous patient it resulted in the 
appearance of regular, large, slow waves. 
These effects are considered due to direct 
action on cortical neurons. The type of 
response depends on the pre-existing state 
of the cortical elements. (W. M. H.) 

Anoxia and Brain Potentials.—The sur- 
vival and recovery times of different 
structures of the anemic cat’s brain were 
gauged by changes in potentials and found 
to parallel their oxygen requirements as 
determined directly or by histochemical 
reductions. During advancing anoxia brain 
potentials pass through a phase of increased 
frequency and often amplitude. Recurring 
large spindles follow anoxia especially in 
the motor cortex. There is improved 
synchrony of potentials in widely separated 
structures. Synapses are not particularly 
sensitive to anoxia since, following occlusion 
optic impulses persist at the geniculate, in 
secondary neurons, after unevoked poten- 
tials in the cortex have disappeared. 
(W. M. H.) 

Effects on Electro-encephalogram of 
Various Agents used in Treating Schizo- 
phenia.—They are found to strengthen the 
alpha rhythm only temporarily despite 
clinical remission. (W. M. H.) 


January, 1939. 


tex.—On_ electrical stimulation of the 
cerebellum in normal unrestrained cats, 
different large areas respond with specific 
patterns of movements. Such appear in 
three phases, the first with the stimulus, 
the second as a rebound, and the third as a 
series of relatively slow movements in 
definite sequence. (W. M. H.) 

Electromyograms in Paralysis Agitans.— 
Contrary to reports of other workers, 
simultaneous electro-encephalograms and 
electromyograms in paralysis agitans failed 
to show any relationship between these 
rhythms. (W. M. H.) 

Temperature Changes in Cortex during 
Sleep.—In cats the basal brain regions are 
warmer than the cortex. Emotional states 
increase the relative temperature of the 
hypothalamus ; sleep decreases it; on 
awakening the hypothalamic temperature 
rises earlier than that of the cortex, caudate 
nucleus, or Ammon’s horn. (W. M. H.) 

Hypothalamic Regulation of Body 
Temperature.—In cats large lesions in the 
region of the hypothalamus dorsal to the 
optic chiasma and ventral to the anterior 
commissure may cause serious impairment 
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of ability to prevent chilling. The farther 
back in the hypothalamus the lesions are 
placed the more is temperature regulation 
impaired. Moderate sized medially placed 


lesions, which do not invade the lateral 
hypothalamus have not caused much dis- 
turbance in the regulation of temperature. 
(W. M. H.) 


JOURNAL OF PHYSIOLOGY 


Vol. 94, No. 3. 


The Blood-Pressure Raising Secretion of the 
Ischemic Kidney. J.C. Fasciolo, B. A. Houssay, 
and A. C. Taquini. 281. 

Reflexogenic and Central Structures in Oxygen 
Poisoning. J. W. Bean and G. Rottschafer. 294. 

*Early Lesions of Vitamin A Deficiency. J. T 
Irving and M. B. Richards. 307. 

The Effect of Calcium and some Other Factors on 
the Excitability of the Anterior Retractor of the 
Byssus of *“* Mytilus Edulis.” I. Singh. 322. 

The Utilization of Various Metabolites (Blood Fat 
and Lactate, Cardiac and Lung Glycogen) in the 
Aglycemic Heart-Lung Preparation. J. P. 
Fletcher and E. T. Waters. 337. 

The Influence of Diet upon Ketonemia in Pregnant 
Ewes. A. H.H. Fraser, W. Godden, L. C. Snook, 
and W. Thomson. 346. 

The Young Chick as Test for the Thyrotropic Hor- 
mone. C. L. Cope. 8. 

The Air Space of the Hen’s Egg and its Changes 
during the Period of Incubation. V. Romijn and 
J. Roos. 

*The Experimental Production of Deafness in Young 
Animals by Diet. E. Mellanby. 380. 

The Relation of Transient Orange to Visual Purple 
and Indicator Yellow. R. J. Lythgoe and J. P. 
Quilliam. 399 

Concentration and Sedimentation Rates of Blood 
from the Splenic Artery and Vein. J. G. Stephens. 
411 


The “ Circular ** Musculature of the Small Intestine. 
K. J. Franklin and G. P. Maher-Loughnan. 426. 
On the Mode of Action of Visual Purple on the Rod 
Cell. R. Granit, T. Holmberg, and M. Zewi. 
430. 
Nervous Discharges from the Olfactory Organs of 
Fish. E. D. Adrian and C. Ludwig. 


Lesions of Vitamin A Deficiency.—Pro- 
gressive degeneration of the funiculus 
predorsalis at the level of the decussation 
of the pyramids was found in young rats 
placed on a diet free of Vitamin A. The 
presence or absence of cereals in the diet 
failed to influence the result. Such lesions 
occurred although many of the animals 
continued to gain weight upon the diet 
given. The authors believe this degenera- 


Vol. 94. No. 4. 


*Studies on the Chemical Processes which occur in 
Muscle before, during, and after Contraction. M. 
Dubuisson. 461. 

Experimental Investigations of the Reservoir Blood 
of the Cat Spleen: with Special Reference to 
Hemolysis and the Sedimentation Reaction. J. 
Mellgren. 483. 

Reflex Acceleration of Respiration arising from 
Excitation of the Vagus or its Terminations in the 
Lungs. M. Hammouda and W. H. Wilson. 497. 

The Oxygen and Carbon Dioxide Content of the 
Blood of Normal and Pregnant Decerebrate Cats. 
A. G. Steele and W. F. Windle. 525. 

Some Correlations between Respiratory Movements 
and Blood Gases in Cat Fetuses. A. G. Steele 
and W. F. Windle. 531. 

The Blood Volume in Lambs. T. Gotsev. 539. 

A Note on the Manometric Estimation of Oxygen 
in Small Samples of Blood. M.F. Mason. 550. 

On the Properties of Secretin. G.Agren. 553. 


December, 1938. 


tion is one of the fundamental lesions of 
Vitamin A deficiency in rats. (L.C 


Experimental Deafness in Animals. 
Young dogs became deaf and developed 
inco-ordination of movement 2 to 4 months 
after living on a Vitamin A deficiency diet. 
Histological studies of the labyrinths 
showed degeneration of the 8th cranial 
nerve involving particularly the cochlear 
division with the spiral ganglion and its 
peripheral connections. A new _ bone 
growth was found in the modiolus, and of 
the periosteal layer of the capsule near the 
brain. The bony overgrowth was felt to 
be responsible for the nerve lesions. 
Serious labyrinthitis with degeneration of 
the organs of Corti and sensory epithelium 
of the —_—S co. canals was also 
observed. (L.C. K 





Nervous Discharges from Olfactory 
Organs of Fish.—Nervous discharges were 
recorded by means of an oscillograph from 
the olfactory stalk of the catfish, carp, 
tench, and goldfish. At rest small potential 
oscillations were constantly present. 
Mechanical and chemical stimuli applied 
to the olfactory organ caused discharges of 
impulses in the olfactory stalk, though the 
latter were more effective when solid 
particles were present in the stimulating 
fluid. There was a long latency (0-565 sec.) 
prior to the discharge, which then rose 
rapidly and declined slowly. Following 
discharge a period of inactivity of 5 to 20 
seconds occurred. The discharges never 
showed any tendency to be synchronous. 
(i. €. 3 


January, 1939. 


*The Relation between Conduction Velocity and the 
Electrical Resistance outside a Nerve Fibre. A. L. 
Hodgkin. 560. 

The Oxygen in the Carotid Blood at Birth. J. 
Barcroft, K. Kramer, and G. A. Millikan. 571. 
Chemical Processes in Muscle during 

Contraction.—By means of an especially 

constructed glass electrode, the pH varia- 

tions of a film of Ringer’s solution upon the 
surface of frog and tortoise smooth and 
striated muscle contracting isometrically 
have been recorded. Four successive 
phases have been observed in smooth 
muscle. A pre-contractile alkaline period 
unrelated to any chemical process occurred 
first. This was followed by an acid phase 
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commencing before contraction, maximum 
at the middle of the period of rising tension, 
and proportional to the tension developed. 
This phase was suggested as probably 
related to decomposition resynthesis of 
adenyl-pyrophosphoric acid. Thirdly, an 
alkaline phase was seen beginning during 
the rise of tension, but maximum at the 
onset of relaxation and representing the 
hydrolysis and synthesis of creatine phos- 
phoric acid. The final acid phase started 
during contraction, but was_ greatest 
several minutes later. This was related to 
formation of lactic acid. Similar reactions 
were seen with striate muscle, but were 
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more @ifficult to interpret owing to the 
rapidity of contraction, (L. C. K.) 
Conduction Velocity and Electrical Re- 
sistance.—The velocity of nerve impulses 
in crab axons were studied immersed in 
sea water and then in oil; of squid giant 
axons in sea water and oil. Conduction 
rates were delayed in oil or air where the 
external resistance was increased as com- 
pared with sea water. Conduction: rates 
were increased when the external resistance 
was diminished by placing the axon over 
metal strips connected with a mercury 
contact. The results support the membrane 
theory of nervous transmission. (L. C. K.) 


PHYSIOLOGICAL REVIEWS 


Vol. 19. No. I, January, 1939, 
The Reaction of Muscle to Denervation. S, S, Renal Tubular Excretion. J. A. Shannon. 63. 
Tower. ; Physiology of Human Hair. C.H. Danforth. 94. 
Stuttering. S. Cobb and E. M. Cole. 49. Respiration in Diving Mammals. L. Irving. 112. 
REVUE NEUROLOGIQUE 
Vol. 70. No. 5. November, 1938. 
Les Polynévrites Expérimentales. (Experimental Operative Indications in Surgery of 


polyneuritis.) J. de Ajuriaguerra. 429. 

*Les Indications Opératoires dans la Chirurgie des 
Tumeurs Cérébrales (leurs Bases Physiologique et 
Anatomo-Pathologique). (Operative indications 
in the surgery of cerebral tumours. Their physio- 


logical and anatomo-pathological bases.) P. Bailey 
and L. Ectors. 459, 
Vol. 70. No. 6. 
A Propos de la Nature des Ostéoarthropathies 


Nerveuses (Troubles Dissociés de la Sensibilité a 
Type Syringomyelique, Ostéoarthropathies ; Pied 
Succulent ; Peériostite des Os de la Jambe et de la 
Cuisse). (The nature of nervous osteoarthro- 
pathies (dissociated sensation, as in syringomyelia, 
osteoarthropathy, sausage foot, periostitis of the 
leg and thigh.) Andre-Thomas and G. Huc. 
573 


Trépidation Epileptoide Organique et Trépidation 
Epileptoide Artificielle a Declanchemer.t Volontaire 
(Identité de leur Mécanisme Proprioceptif, leur 
Discrimination par Tl Excitation Discontinue.) 
(Organic clonus and pseudo-clonus (the identity 
of their proprioceptice mechanism, their differentia- 
tion by interrupted excitation.) J. Froment, H. 
Hermann, and F. Jourdan. 585. 

*Quelques Considerations sur la Glande Pinéale et 
le Complex Epithalamo-Epiphysaire. (Some notes 
on the pineal gland and the epithalamo-epiphyseal 
complex.) K.H. Krabbe. 596. 


Vol. 71. 


Les Effets chez le Singe de Ablation des Lobes 
Préfrontaux. (The effects in the monkey of 
ablation of the prefrontal lobes.) R.Messimy. 1. 


No. 1. 


Cerebral Tumours—The disparity of surgical 
results in different clinics comes from 
divergence of view as to the indications for 
operation. These are discussed in point of 
the nature of the tumour and the functional 
implications of the site. (W.M. H.) 


December, 1938. 


Action Thérapeutique de la Vitamine B dans la 


Myélose Funiculaire de l'Anémie Pernicieuse. 
(The therapeutic action of Vitamin B in the 
funicular myelitis of pernicious anemia.) J-C. 
Mussio-Fournier and F. Rawak. 604 


Pineal Gland and Epithalamo-Epiphyseal 
Complex.—The variations in the epiphysis 
in vertebrates are reviewed. As in reptiles, 
the foetal epiphysis in man is approximated 
to the ectoderm. This feature may account 
for the formation of teratomas in the pineal. 
The source of the pigment is discussed ; 
whether homologous with choroidal pig- 
ment, a product of secretion, or of degenera- 


tion. The pineal gland has no sexual 
function. (W. M. H.) 
January, 1939. 


Le Psychisme de Il’ Hypothalamus. 
in the hypothalamus.) N. Zand 


(Psychic factors 


es 
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Vol. 11. No. 5. 


*tl Granuloma Maligno del Sistema Nervosa. (The 

— granuloma of the nervous system.) I. 
1721. 

*Sindrome Polineuritica in un Caso di Tubercolosi 
Caseosa Grave della Capsule Surrenali. (Poly- 
neuritic syndrome ir.a case of caseous tuberculosis 
of the suprarenal capsule.) C. Pero. 403. 

*Azione delle Onde Corte sui Centri Nervosi. 
(Action of short waves on the central nervous 
system.) S.Colombati. 424. 

*Contributo allo Studio delle Iperostosi Endo- 
craniche. (A contribution to the study of endo- 
cranial hyperostosis.) G. Fattovitch. b 
Malignant Granuloma of Nervous System. 

—A case is described in detail which in- 

volved both spinal and crania! dura mater. 

The tumour is composed of vascular and 

connective tissue and not of neural or glial 

elements, nervous symptoms being pro- 
duced by compression. A list in some 
detail is given of all the cases collected from 

the literature. © (R. G. G.) 

Polyneuritic Syndromes in Tuberculosis of 
Suprarenal Capsule.—A case is described 
in which the Addison’s disease was atypical 
since diabetes was present and there was no 
pigmentation. It was not diagnosed during 
life. At autopsy a meningo myelitis was 
found in the dorsal region and a single 
cortical tubercle, with degeneration of the 
myeline sheaths of nerves and roots without 


October, 1938. 


affection of the neuraxis and with hyper- 
plasia of the cells of Schwann. The ab- 
normal behaviour of the Queckenstedt- 
Stookey sign (spinal fluid pressure) is 
discussed as is the absence of pigmentation 
which the author considers is related to 
the action of ascorbic acid present in large 
quantities in the suprarenal. (R. G. G.) 


Action of Short Waves on C.N.S.—A 
study of the action of short waves on the 
intracellular neurofibrillary network of 
Donnagio ; waves of 4 have no action, but 
waves of 15 produce fibrolysis. The 
action of short waves is not the same as that 
of hyperthermia as some authors have 
stated. (R. G. G.) 


Endocranial Hyperostosis.—The author 
describes three cases of internal frontal 
hyperostosis, two studied post-mortem, and 
one diagnosed during life. All showed 
marked obesity and mental disturbances. 
Two were classified as of the Moore-Carr 
type and one of the Stewart-Morel type. 
The hypophysis studied in one showed a 
fibrous hyperplasia with all the character- 
istics of chronic interstitial hypophysitis. 
(R. G. G.) 


ZEITSCHRIFT FUR DIE GESAMTE NEUROLOGIE UND 
PSYCHIATRIE 


Vol. 163. No. 


*Die Somatopathologie der Schizophrenie. (The 
somatic pathology of schizophrenia.) K. F. 
Scheid. 585. 

Zur Klinik, Pathologie und Pathogenese der Sturge- 
Weberschen Erkrankung. Zugleich ein Beitrag 
zur Histogenese der sog. Angiogliome. (Clinical 
aspects, pathology, and pathogenesis of the Sturge- 
Weber disease. A contribution to the histogenesis 
of the so-called angiogliomata.) I. Scheinker. 


604. 

*Uber Gehirnveranderungen, entstanden unter 
Salekscher Insulintherapie bei einem Schizo- 
phrenen. (Changes in the brain arising from 
Sakel’s insulin therapy in a schizophrenic.) J. 
Cammermeyer. 617. 

Die Blutgefassverteilung im Ammonshorn. (The 
distribution of blood vessels in the Cornu Am- 
monis.) R. Altschul. 634. 

Schizophrene Enzustande. (The end-states of 
schizophrenia.) H. Wildermuth. 643. 

Zur Frage der Spatepilepsie nach Kohlenoxydver- 
giftung. (Late epilepsy after C.O. poisoning.) 

Schiersmann. 656. 

Uber die Creutzfeldt-Jacobsche Krankheit. (Creutz- 
feldt-Jacob Disease.) J. Jansen and G. H. 
Monrad-Krohn. 705. 


Vol. 164. No. 


Die Belastungsverhiltnisse in einer mitteldeutschen 
(thiiringischen) Durchschnittsbevolkerung mit be- 
sonderer Beriicksichtigung der Intelligenzstorungen, 
k6rperlicher Krankheiten, Missbildungen und 
Anomalien. (The proportion of taint in a cross- 
section of a mid-German (Thuringian) population, 
with special consideration of disturbance of 


October, 1938. 


Somatic Pathology of Schizophrenia.—A 
study of various physical findings (blood 
changes, temperature, chemical, etc.), 
examined repeatedly during the course of 
schizophrenic illness, shows great  vari- 
ability, with “* episodes.”” No specificity 
is found, and the author discusses whether 
the disease is primarily a brain disorder or 
is primarily somatogenic in origin. 
(G. M. G.) 


Brain Changes from Insulin Therapy.— 
The brain findings in a case of schizo- 
phrenia dying from insulin therapy are 
described. Ischemic changes in nerve cells, 
and scattered palings in the cortex and 
basal ganglia and cornu ammonis are 
found, with glial reaction. The findings 
are considered to be the result of circula- 
tory disturbances. (G. M. G.) 


November, 1938. 


intelligence, bodily disease, malformations, and 
anomalies.) H. Schroder. b 

*Uber die Behandlung der Schizophrenie mit 
protrahiertem Insulinshock. (The treatment of 
schizophrenia with protracted insulin shock.) ’ 
Kraulis. 36. 

Die Arbeitskurve Krezpelins und ein  psycho- 
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motorischer Versuch in der Zwillingsforschung. 
(Zugleich ein methodologischer Beitrag zur 
Zwillingsforschung.) (Krapelin’s work curve and 
a psychomotor experiment in twin research. A 
methodological contribution to twin research.) 
P. E. Becker and F. Lenz. 50. 

*Die Kombinierte Shock-Krampfbehandlung der 
Schizophrenie am Beispiel der “ Blockmethode.” 
(Combined shock and convulsion treatment of 
schizophrenia as exemplified by the “ block 
method.” A. v. Braunmihl. 69. 

Klinische Betrachtungen uber Bewusstsein, Wahrneh- 
men und Erinnern. (Clinical reflections on con- 
sciousness, observation, and memory.) A. Verjaal. 
93 


Bilaterales Gliom des Hippocampus und seine 
pathogenetische Bedeutung. (Bilateral glioma of 
the hippocampus and its pathogenetic significance.) 
W. Masshoff. 105. 

Uberempfindlichkeit bei Behandlung einer Schizo- 
phrenen mit Tetracor. (Pentamethylenetetrazol.) 
(Hypersensitivity in Tetracor treatment of a 
schizophrenic.) G. Schmidt. 114. 


Combined Shock and Convulsion Therapy. 
—In this paper another variant of schizo- 
phrenia treatment is given. A “ block ” of 
comas and induced cardiazol fits is used, 


first a series of insulin coma treatments 
then cardiazol convulsions are induced on 
two or three consecutive days. This 
method is considered the treatment of 
choice in restless anxious cases, and 
especially in catatonic states. (G. M. G.) 


Schizophrenia and Protracted Insulin 
Shock.—Schizophrenics were treated by 
insulin shock methods with a prolonged 
coma, up to 12 hours. A trial is made 
first to judge the patient’s capacity for 
standing such a coma. Thirty-two cases 
were treated; of 11 with under three 
years’ duration all gave good remissions. 
The others, older cases gave five g 
remissions, six improved, and the rest were 
unchanged. Protracted shock is not recom- 
mended for early cases, but it is considered 
that to save patients from a living death, it 
is worth while to risk a dangerous treat- 
ment. (G. M. G.) 


ZENTRALBLATT FUR NEUROCHIRURGIE 


Vol. 3. No. 6. 


*Ein Fall von Hamatomyelie des oberen Halsmarkes. 
(A case of hematomyelia of the upper cervical 
cord.) O. Foerster. 321. 

*A Study of Convulsions associated with Verified 
Focal Intracranial Lesions. C. Pilcher and F. 
Parker. 330. 

*Intradural Lipoma of the Spinal Cerd. C. Bucy 
and A. Gustafson. 341. 


Hematomyelia of the Upper Cervical 
Cord.—An interesting case of traumatic 
hematomyelia serves as the basis for a 
discussion of the mechanism of spinal 
hyperesthesia. The author believes that 
descending fibres contained in the dorso- 
lateral fasciculus normally inhibit post-horn 
cells, and that the removal of this inhibition 
is responsible for the appearance of one 
type of hyperesthesia. Another type of 
hyperesthesia is said to be due to the loss 
of the moderating influence of the Post- 
columns on the sensations conveyed via the 
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antero-lateral tract. The other features of 
the case are discussed, particularly the 
distribution of the motor signs. Operation 
was successful. (J. S.) 


Convulsions associated with Focal Intra- 
cranial Lesions.—The authors’ findings 
correspond well to previous statistical in- 
vestigations of this type. They state that 
the lesions which are found to be accom- 
panied by a higher incidence of convulsions, 
i.e. the slowly progressive, intracerebral 
processes, also have proliferation of fibrillar 
glia as a common characteristic. (J. S.) 


Intradural Lipema of Spinal Cord.—The 
clinical and operative observations in one 
case suffering from this rare and prog- 
nostically unfavourable tumour are de- 
scribed and the literature is reviewed. 
(J. S.) 








BOOK REVIEWS 


THE PHYSIOLOGY OF THE NERVOUS SYSTEM 
J. F. Fulton 


(Oxford University Press, London. 1938. 25s.) 


It is safe to say that all interested in neurology and the teaching of it have long 
felt the need of a book dealing with the physiology of the nervous system and its 
recent advances. To undertake the task of compiling such a book demands fortitude 
and a wide view of neurology. It is therefore fortunate that such a task has been 
attempted by Professor Fulton, whose research in the field of neurophysiology is well- 
known. The product of what must have been many years of careful study—for over 
thirteen hundred references are quoted—is on the whole acceptable and will be of value 
to students of neurology. At the same time to a critical worker in any one field many 
of the expositions in this book will prove disappointing. It is to be hoped, therefore, 
that in future editions—as there surely must be—a less parochial outlook on certain 
aspects of neurophysiology will be taken and that a more critical analysis of the various 
theories will be attempted. For instance, the evidence for humoral transmission has 
received scant consideration. The classical flavour throughout.the book adds to its 
attractiveness ; the clear print makes reading easy, but the binding and cover are 
unworthy of the matter therein. 


PSYCHOLOGICAL FACTORS IN MARITAL HAPPINESS 
L. M. Terman 


(McGraw-Hill Publishing Co., Ltd., London. 1938. 24s.) 


Occasionally amongst the mass of books on psychological matters one attempts 
to treat the subject in an unbiassed manner. This book is to be welcomed as a careful 
statistical analysis of the answers to a questionnaire given by married couples. That 
this book is a valuable contribution to knowledge appears to be in little doubt, and all 
who are investigating the part played by various psychological factors in marriage will 
be well advised to study it. j 


A CEREBRAL ATLAS 
R. J. A. Berry 


(Oxford University Press, London. 1938. £5 5s.) 


This work deals with the configuration of the brains of mentally deficient subjects. 
Short abstracts of the history of the cases with large-sized photographs of the various 
surfaces of the brain occupy many pages of the book. It is difficult for the reviewer 
to believe that the value of this atlas as an aid to research in mental deficiency will 
be commensurate with the energy and time which must have been spent on its 
compilation. 
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THE FORM AND FUNCTION OF THE CENTRAL NERVOUS SYSTEM 
F. Tilney and H. A. Riley 


(H. K. Lewis and Co., Ltd., London. 3rd Edition. 1938. 50s.) 


Several improvements have been made to the third edition of this well-known book. 
It has been reduced in size by the elimination of historical summaries and of certain 
details of comparative anatomy. The chapters on the cerebellum have been simplified 
and something has been added to the description of the hypothalamus and epithalamus. 
The illustrations of cross-sections of the brain stem have also been improved. But 
these alterations, though necessary, do little to bring the book up to the standards of 
modern neurological thought and teaching. It is still too full of obvious mistakes and 
disagreements with current views. _ 

It is impossible even to summarize these in a short review, but as an instance of 
gross error, the composition of the normal cerebro-spinal fluid may be cited. The 
illustrations of cross-sections of the spinal cord do not in every instance correspond 
to the segments named ; for example, that described as first cervical should be second 
cervical, and that named eighth cervical should be first thoracic. The fibres carrying 
pain and temperature are described as crossing in the grey commissure, and no touch 
fibres are said to travel with them. And most unfortunately the authors have chosen 
Campbell’s seven layer description of the layers of the cerebral cortex in preference 
to Brodmann’s description of six layers. The latter is so generally accepted that the 
American Medical Association accept the terms “* 3rd layer, 4th layer,’ and so on 
without any qualification. 

The description of the internal structure of the spinal cord and brain stem is full 
enough, and with the help of the beautiful plates of cross-sections at various levels, 
might give a careful student a fair conception of the arrangement of nuclei and tracts, 
but one misses the clarity of description found in many text-books of anatomy. The 
reader has to pick up scattered bits of information and piece them together as best he 
may. For example, the cranial nerves are not described individually, although their 
position in cross-sections is stated. To obtain a composite image of any one of them 
the reader has to search the index which is neither full enough nor accurate enough 
to give him much assistance. 

If the descriptions of anatomy are obscure, those of the physiology of the nervous 
system and the relation of anatomical lesions to disturbances of function are anti- 
quated. Among many instances which might be cited, the control of the internal 
and external ocular movements is an obvious example. The description of nystagmus 
in relation to vestibular lesions is limited to six lines, and practically nothing is said 
relating to the synergic action of ocular muscles or to movements of the pupil. 

In the correlation of localized lesions with clinical symptoms one meets many 
syndromes which, if not hypothetical, must be of the greatest rarity, while others which 
are common are very poorly described. These chapters abound in misstatements 
and in what can only be called bad neurology. For example, the area said to be 
degenerated in thrombosis of the posterior inferior cerebellar artery bears little relation 
to what is found post mortem in this condition, tabes is still cited as the typical lesion 
of the posterior columns although it has been shown that several cardinal tabetic 
symptoms, such as loss of deep reflexes, are not caused by lesions of the posterior 
columns. But the fact is that in clinical neurology syndromes due to verified localized 
lesions are extremely rare and only of theoretical interest. So that attempts such as 
are made in this book to link up clinical symptoms with lesions of this kind are 
calculated to confuse rather than to clarify the student’s mind. 

As a final criticism the index is very incomplete and goes up to page 905, although 
the book only contains 851 pages. Surely it would only be fair to prospective 
purchasers of this expensive book if it were completely re-indexed before any more 
copies were sold. 
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MIS-MATED 
J. F. Peters 
(John Bale and Curnow, London. 1938. 7s. 6d.) 


This volume develops a theory of temperamental compatability based on sibling 
relationships. It is addressed to only sons, younger sons, only daughters and younger 
daughters by one so conditioned as “to have nothing but disdain for certain types 
of brothers and elder sons.” The most interesting sectien deals with lives well known 
in history and the arts. Headings such as ** Men with Dominating Elder Sisters 
Revolutionaries—Policemen—Utopians * demand attention ; they indicate the factor 
of family conditioning which the author would stress. Orthodox views of psycho- 
pathology receive scant attention. Freud, we are told, was dominated by a peculiarly 
Jewish preoccupation with the relations of parents and children and * for this reason 
was allowed no influence over the author.” Nor could Adler give him any help. 
Only for Jungian types has he any use. There are original views that must be pro- 
vocative—* jealousy has no sexual basis” ; again, “ the possessive sense is half of 
human life.” These concepts, however, the author considers to have nothing to do 
with incompatibility in marriage, which, despite the suggestion of the title, is touched 
on only after 110 pages. This is a popular work and should stimulate interest in 
biography. 


TEXTBOOK OF MEDICINE 
J. J. Conybeare 
(E. and S. Livingstone, Edinburgh. 4th Edition. 1939. 21s.) 


A fourth edition of this well-known textbook has appeared. To readers of this 
Journal those chapters dealing with neurology and psychiatry will most appeal. 
The addition of the section on psychological medicine has much increased the value 
of this book, which is recommended to all practitioners as giving an adequate and 
sufficiently detailed survey of diseases of the nervous system. 


PERSONALITY DEVELOPMENT AND SOCIAL CONTROL IN TERMS 
OF CONSTITUTION AND CULTURE 


I. S. Wile 


(Oxford University Press, London. 1939. 3s. 6d.) 


This series of three lectures entitled in turn ** Personality in Terms of Constitution,” 
* Personality in Relation to Culture,” and ‘* Social Control and the Prevention of 
Personality Disorders ** was delivered before the Tavistock Clinic in 1937. It is 
difficult in the limited time of a short series of lectures to give an adequate account 
of any broad subject. The scope of the subjects discussed allowed the lecturer to 
present little more than an outline of the constitutional and cultural factors bearing 
on personality development, and the points of attack which society is considering or 
using in the prevention of personality disorders. 
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PSYCHOPATHIC STATES 
D. K. Henderson 


(Chapman and Hall, London. 1939. 8s. 6d.) 


This excellent monograph contains the substance of the Salmon Memorial Lectures 
given in New York last year. The term ‘ psychopathic states * has been used in its 
fullest sense to include all those abnormal personalities who fail to make a reasonable 
adjustment to the exigencies of everyday life, although intellectually competent to do 
so. They have been divided into the predominantly aggressive, inadequate, or 
creative. Clinical examples of these types illustrate the various guises of the psycho- 
pathic personality, from simple alcoholism to complex syndromes which mimic the 
cyclothymic or schizophrenic psychoses. Stress is laid throughout on the relationship 
of the whole organism to its complex environment. The book reflects the accurate 
observation and human understanding of a wealth of clinical material which is not 
confined to mental hospitals, but is seen each day in the law courts, medical out- 
patients of general hospitals, and in the maladjustments of home life. The schemes 
for social rehabilitation will be considered Utopian by many, but have a topical interest 
in view of the radical criminal reforms which are in process to-day. All those who 
try to order the lives of others will read this book with advantage, for it will give “a 
formulation and a method which appeals to their intelligence and common sense, and 
which is couched in language they can understand.” 


EMOTIONS AND BODILY CHANGES 
H. F. Dunbar 


(Oxford University Press, London. 2nd Edition. 1938. 25s.) 


In 1935 with the first edition of this work the authoress did a great service in 
reviewing knowledge of the interrelationship of psychic and somatic processes in 
health and disease. Her objective was the presentation of the available material with 
the minimum of critical comment. The merit of the volume was accordingly in its 
abstracts and extensive bibliography up to 1933. The second edition does little 
more to realize the potentialities of the subject ; the general text goes unrevised ; the 
additional bibliography is inadequate. 


THE TROUBLED MIND 
C. S. Bluemel 


(Bailliére, Tindall and Cox, London. 1938. 13s. 6d.) 


This book gives the reader the impression that he is looking through the card-index 
of a busy consultant. The bulk of it consists of snippets from case histories, all duly 
ticketed with the initials and Christian name of the patient and strung together with a 
commonplace account of text-book psychiatry. Owing to this method of presentation, 
the book is hard to read, though its language is simple and clear. The division into 
chapters is according to symptoms rather than syndromes. Part I is concerned with 
Fixed Ideas and Reactions ; Parts II and III with the manifestations and causes of 
psychoneurosis ; Part IV with other aspects of the neuroses ; and the remainder of the 
book, a little less than a quarter of the whole, is about mental illnesses. 
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A SOURCE BOOK OF GESTALT PSYCHOLOGY 
Prepared by Willis D. Ellis 


(Kegan Paul, London. 1938. 2ls.) 


Many psychologists and psychiatrists have felt the need of a compendious work 
in which the basic contributions to Gestalt psychology should be collected and 
summarized. The 35 articles abstracted here cover the active period of Gestalt 
research, and give a clear insight into the mode of approach so fruitfully employed in 
Gestalt studies. The tendency to prolixity which has deterred many a would-be 
reader from persevering with the original papers is not apparent in these summarized 
versions ; the reviewer has found that the rendering is admirably faithful and concise 
in those papers with which he is familiar in their original form. The final group of 
papers, dealing with pathological phenomena, contains the well-known work of 
Goldstein and Gelb, as well as Fuchs’s studies in hemianopia, pseudo-fovea, etc., and 
Schulte’s attempt at a Gesalt theory of paranoiac phenomena. 


TRAUMATIC MENTAL DISORDER IN COURTS OF LAW 
William A. Brand 


(William Heinemann (Medical Books), Ltd. 1938. 7s. 6d.) 


The ‘* mental disorders ” referred to in the title are the neuroses, and the book is 
intended at least as much for lawyers as for doctors. The writer insists on the 
psychological factors before, during, and after the accident which gives rise to litiga- 
tion. He gives, however, only very brief consideration to the commonest traumatic 
mental disorder, viz. the psychasthenia which frequently follows head injuries, because 
nowadays the presence of such a condition is not often contested in the courts. From 
the medical point of view this is a defect in the book. 

The author writes from the point of view of a medical assessor in the county courts, 
and his book will serve to make known to lawyers the difficulties which confront the 
medical witnesses when cases of neurosis are brought into court, and similarly to 
explain to doctors the attitude of the legal mind. Useful suggestions are made for 
dealing with such cases by a more rational procedure then argument in an open lay 
court. 


ANALYSIS OF PARAGASIA 
G. C. Terry and T. A. C. Mennie 


(Nervous and Mental Disease Monographs, Series 64. New York. 1938. $4.00.) 


This monograph presents in detail the psychobiological background and reactions 
of a group of 77 schizophrenic patients under conservative treatment. Happily it 
appears at a time when the general interest of psychiatry is focused upon “ results ” 
of various forms of “‘ shock ” therapy. The term * paragasia~” is used in the sense 
of Adolf Meyer, or, as the authors state, “* in order to avoid one-sided bias or emphasis, 
and an escape from nosological nomenclature.” The analysis of the life-histories 
indicates those factors which seem to contribute most to the inability of these in- 
dividuals to cope with their environment. This provides a guide for efforts in mental 
hygiene. Four or five years after the original hospitalization of one to two months, 
34 of the cases had adapted to some mode of life outside institutional care. The assets 
which suggest a hopeful prognosis are summarized and should be of use to those 
interested in ultimate “ results.” This careful and patient study might well be used 
as a guide and reference for further therapeutic investigations and critical evaluations. 
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BEITRAG ZUR KENNTNIS SKLEROSIERENDER ENTMARKUNGSPROZESSE 
IM GEHIRN, MIT BESONDERER BERUCKSICHTIGUNG DER DIFFUSEN 
SKLEROSE 


L. Einarson and A. V. Neel 


(Universitetsforlaget Aarhus. E. Munksgaard, Copenhagen. 1938.) 


This monograph is based upon a very thorough examination of the literature and 
a careful study of six personal cases of diffuse sclerosis. The work is predominantly 
histological in outlook, and great stress is paid upon the quantitative aspects of 
pathological histology. The authors distinguish five main forms of diffuse sclerosis : 
(1) The proliferative type, which has a close relationship to the gliomata. (2) The 
inflammatory type, to which belong many of the cases described as “ Schilder’s 
encephalitis periaxialis diffusa.” (3) A non-familial degenerative type. (4) An 
heredo-familial degenerative type. (5) A special type described by Balo as “ con- 
centric sclerosis." The monograph concludes with a valuable review of the various 
etiological theories and relationships that have been proposed for diffuse sclerosis, 
disseminated sclerosis, tuberose sclerosis, and tumour formation. There is a 
bibliography with 320 entries. 


THE GENETICS OF SCHIZOPHRENIA 


Franz J. Kallmann 


(J. J. Augustin, New York City. 1938. $5.00) 


Numerous studies on the inheritance of schizophrenia itself or of the predisposing 
constitution have been made. Some of the most exhaustive come from the German 
Research Institute for Psychiatry, directed by Professor Riidin. For many years, the 
notes in certain German mental hospitals have been kept in such a way that data can 
subsequently be obtained for investigating problems of heredity and mental disease in 
the manner planned by Professor Riidin and his co-workers. Dr. Kallmann, though 
he writes from the New York State Psychiatric Institute, has derived his material and 
his methods from the German school. The study which he presents is lengthy and, 
in many ways, very detailed, and he believes that by it he has established some new 
facts. The book is beautifully printed. 

The principle aim of his investigation was to offer conclusive proof of the mode of 
inheritance of schizophrenia in order to establish a satisfactory basis for clinical and 
eugenical activities. The material was based on 1,087 schizophrenic propositi : the 
total number of case histories of this kind available in the Herzberge Hospital of 
Berlin between the years 1893 and 1902. These cases, according to Dr. Kallmann, 
were all schizophrenics beyond the possibility of doubt and the disease was manifest 
before they had attained the age of 40 years. Investigation of their descendants and 
collaterals was carried out partly by studying the hospital records and partly by 
personal interview with relatives. The conclusion is drawn that the fertility of 
schizophrenics is diminished below the normal. Because of this and on account of 
the late onset of the disease in fertile patients, the sterilizing of all schizophrenics at 
the onset of their psychosis would prevent the births of only 8-3 per cent. of the total 
offspring. It is therefore held that, in order to make eugenic measures effective in 
preventing schizophrenia, the carriers of the condition must be identified and sterilized 
also. 

Dr. Kallmann has little doubt that schizophrenia is to be regarded as a single 
recessive trait. When both parents of the propositus are normal, 9 per cent. of the 
brothers and sisters are schizophrenic. This is not as high a figure as would be 
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expected in a recessive condition, but it agrees with estimates of Luxenburger and 
Schulz. It is assumed that not every potential schizophrenic manifests the disease : 
in fact, about one-third are normal. Moreover, a certain number of the supposed 
carriers of the disease show a schizophrenic type of character. The problem of 
identifying these carriers for certain is by no means solved. Dr. Kallmann argues 
that, because the incidence of tuberculosis in the families of schizophrenics follows 
closely the incidence of schizophrenia, there is a ** heredito-constitutional ” correlation 
between the predisposition to schizophrenia and the low resistance to tuberculosis. 
This association is thought to have its origin in a hereditary functional deficiency of 
the reticulo-endothelial system. It is doubtful whether this view will find general 
acceptance. 


THE CONTROL OF THE CIRCULATION OF THE BLOOD 
R. J. S. McDowall 


(Longmans, Green and Co., Ltd., London. 1938. 73s. 6d.) 


Within this volume is to be found much that should interest the neurologist. 
Collected together are the early and recent works on the cerebral circulation and the 
part played by the autonomic nervous system in controlling the circulation of the 
blood. With its excellent bibliography this is a book which will be valuable to any 
serious-minded student of the nervous system. It should be available in all laboratories 
where studies on the nervous system are being carried out. 


REPORT ON CARDIAZOL TREATMENT AND ON THE PRESENT 
APPLICATION OF HYPOGLYCAEMIC SHOCK TREATMENT IN 
SCHIZOPHRENIA 


W. Rees Thomas and I. G. H. Wilson 


(H.M. Stationery Office, London. 1938. Is.) 


Since insulin and cardiazol at present dominate the psychiatric scene, an English 
review of the literature on these two methods of treatment is opportune. The Report 
by two Commissioners of the Board of Control has the merits and failings of an 
official document ; on the one hand, deliberately uncritical and written without the 
intimate experience of the procedure which active clinical workers would have, it is, 
on the other hand, fair, comprehensive, detailed, and well written. The only articles 
of any consequence not mentioned in the survey, which extends approximately to the 
spring of last year, are those of the Wilna psychiatrists, whose opinions have been 
rather adverse. The brief reference to Marzynski’s report is scarcely adequate. There 
are four chapters : the first two are mainly concerned with technique of administration, 
the third with theories of the mechanism of improvement, and the last with the assess- 
ment of results. The passages setting forth diverse theories would have been better 
omitted, as they are loose and almost entirely unsupported by evidence ; the writers, 
however, are somewhat apologetic about this part of the report, which they have 
included only as a signpost “ for the practical worker, whose opportunities to study 
theoretical writings may be limited.” The main conclusions, with which no one would 
quarrel, are that ** results are encouraging, but the well-known difficulties of statistical 
evaluation have not been solved ; cardiazol appears to be best for stuporose and insulin 
for paranoid cases.” 
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MENTAL NURSING IN OBSERVATION WARDS 
I. M. Sclare 


(E. and S. Livingstone, Edinburgh. 1938. 6s.) 


This book is so unpretentious and practical in its aims that the critic is disarmed ; 
no doubt the nurses of observation wards will be all the better for having learnt what 
it contains. It abounds, however, in incorrect or misleading statements, e.g. ** there 
is abundant post-mortem room evidence to show that the brain, particularly in its 
frontal portion, and also the peripheral nerves, are peculiarly susceptible to the action 
of alcohol’ (p. 158) . . . ““a normal child has an 1.Q. of one” (p. 188) . . . for 
** acute confusional insanity ” “* all the vitamins should be given in excess. There is 
just the possibility that many of these illnesses are precipitated by vitamin depriva- 
tion’ (p. 171) . . . ** the Unconscious is a concept formed for the purpose of fitting 
facts, just like the idea of memory is helpful to the psychologist, the idea of the ether 
to the physicist, or the idea of the molecule to the chemist ” (p. 196). 


PSYCHOTHERAPY 
Paul Schilder 


(Kegan Paul, London. 1938. 15s.) 


Most of the recent works on psychotherapy contain a vast amount of psycho- 
pathology, a modicum of well-worn advice about procedure, and reports of a number 
of cases, nearly all successfully treated by the author : the whole testifying more to 
his optimism than to his judgement or knowledge. So far as these are faults, they 
are avoided in Professor Schilder’s work. It is, as these books seldom are, at once 
intelligent and sensible, and it contains some original ideas, not always well worked 
out. There are candid and well-informed criticisms of the Freudian doctrine, with 
which, however, Dr. Schilder is in general agreement, and his comments on the 
actual share taken by the analyst in the free-association technique are especially 
valuable. A method of group psychotherapy is described which is still in the experi- 
mental stage, but which is of potential importance ; psychotherapy cannot remain, as 
at present, a costly individual procedure, available only to a small proportion of those 
in need of it : it must be made less time-consuming, either by shortening the number 
and duration of interviews necessary or by making possible the simultaneous treatment 
of several patients. There is an occasional sign of a lack of balance in the book : for 
example, the work of L. Bender is mentioned oftener than that of any other psychiatrist 


except Freud and Adler ; on the whole, however, it is a stimulating and informative 
work. 


PRACTICAL CHILD PSYCHOTHERAPY 
Curt Boenheim 


(John Bale Medical Publications, Ltd., London. 1939. 10s. 6d.) 
This short, well-written book contains many sensible suggestions as to the general 


and psychological treatment of the neurotic child and also of its parents. 
PLAY THERAPY IN CHILDHOOD 
C. H. Rogerson 


(Oxford University Press, London. 1939. 3s. 6d.) 


A brief psychological study of children at play. It bears a strong Freudian 
flavour. 
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ALCOHOL ; ITS ACTION ON THE HUMAN ORGANISM 
(H.M. Stationery Office. 3rd Edition, revised. 1938. Is.) 


The third edition of this concise booklet, issued by the Medical Research Council: 
again attempts, with a considerable degree of success, to correlate scientific knowledge 
with the education of the untutored observer. !t has to some extent departed from 
the original criteria and modalities, as expressed in the preface to the first edition, but 
this presumably has been enforced by the fact that few advances have been made on 
the experimental side since the issue of the second edition. Emphasis is, of course, 
laid on the nervous and psychological aspects, but no mention has been made of the 
classical use of alcohol vapour in depression of conduction in peripheral nerve fibres 
—direct evidence of its action. What new additions are made to the bibliography on 
the subject are confined to the sections on driving efficiency, to the clinical pathology 
of peripheral neuritis, to depression of tissue resistance in acute alcoholism, and to the 
effects of parental alcoholism on offspring. 


DIE NEUROSEN DES KINDESALTERS 
(Neurosis during Childhood) 
(F. Enke, Stuttgart. 1939.) 


The author, Director of the Children’s Hospital of the University of Vienna, 
gives a survey of his experiences on the subject during the past 30 years. The recent 
schools of psychology are neither mentioned nor discussed ; instead we are taught 
in a rather dogmatic fashion that ** punishment is indispensable in education ” and 
that “‘ one begins with punishment at about nine to ten months of age, perhaps 
earlier.” The way of slapping the infant is discussed in detail. The various neurotic 
symptoms occurring in children are described under distinct headings. It is difficult 
for the reviewer to believe that a mother or a father with common sense will find 
anything enlightening in the points made by the author. The author believes that 
children with an aggressive attitude towards their environment may be treated by 
faradization if medication should prove a failure. In a final chapter headed ‘* Some 
examples of prescriptions for various neuroses * we are informed which medicines 
are good for individual neurotic symptoms. There is a political flavour throughout 
the book which may not meet with the approval of many readers. Certain abstracts 
are indeed difficult to understand—as, for instance, ** the true * Christianization’ of 
the peoples is by no means completed. One can only hope that this Christianization 
will make big progress under the influence of Hitler.” It is unfortunate that what 
might have been a valuable scientific treatise is impaired by the inclusion of such 
statements. 


PHILIPPINE PAGANS 
R. F. Barton 
(George Routledge and Sons, Ltd., London. 1938. 15s.) 


In the preface the author states that the book is appropriate only for mature 
readers. With this statement the reviewer is in entire agreement. Customs of the 
natives are described in detail and discussed from the psychological viewpoint. To 
those interested in the sciences of anthropology and psychology this book will prove 
of value and interest. 
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SEX CUSTOM AND PSYCHOPATHOLOGY 


B. J. F. Laubscher 
(George Routledge and Sons, Ltd., London. 1937. 21s.) 


This work deals with the writer’s observations following a psychiatric investigation 
of the South-Eastern Cape Bantu. He has studied in detail the customs, taboos, 
rites, and ceremonies of the tribe. To those interested in psychology the book will 
be of value, but it must have a limited public as its outlook is somewhat narrow, 
The chapters dealing with mental illness as seen in these natives are of more interest, 
It appears that the symptomatology is common to that found in white races. 


PERSONAL AGGRESSIVENESS AND WAR 


E. F. M. Durbin and John Bowlby 
(Kegan Paul, Trench, Trubner and Co., Ltd., London. 1939, 5s.) 


This is an interesting book, the contents of which have largely appeared before 
in “War and Democracy.” Much will be found therein to interest the average 
reader and much to be criticized by psychologists. 


UBER DEN DIAGNOSTISCHEN WERT DER ZEREBRALEN STEREOANGIO- 
GRAPHIE HAUPTSACHLICH BEI INTRAKRANIELLEN TUMOREN, 
(The diagnostic value of cerebral stereoangiography in intracranial tumours). 


L. Benedek and T, Hiittl 
(S. Karger, Basel. 1938. S.Fr. 28.00, R.M. 16.80) 


Dr. Benedek and Dr. Hiittl describe a device for what may be termed rapid stereo- 
scopic skull radiography, which they have been employing upon patients in con- 
junction with cerebral ventriculography and arteriography. Photographs and a 
brief description of the machine are given ; it appears to combine some of the advan- 
tages of the Lysholm skull table with a stereoscopic attachment. The latter consists 
of two X-ray tubes mounted side by side and controlled by a synchronous time switch. 
Unfortunately, no diagrams of the mechanism are given, and it is not quite clear from 
the text how the casette changer works ; but it does not appear that they have solved 
the problem of a simultaneous stereoscopic exposure which would, in view of the rapid 
flow of thorotrast through the cerebral vessels, be ideal. The percussion method of 
Benedek for the localization of the tumours is also described, though again not in great 
detail. The majority of the book consists of a series of illustrative cases investigated 
by these methods and is of considerable interest throughout. It is probable, however, 
that conservative views would prevail in this country and that the performance of 
arteriography and ventriculography in such a wholesale manner would be somewhat 
hesitatingly undertaken. The reproductions of the films are excellent, as is the photo- 
graphy of the post-mortem specimens. 
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CLINICAL STUDIES IN PSYCHOPATHOLOGY 


H. V. Dicks 
(Edward Arnold and Co., London. 1939. 12s. 6d.) 


The author in this volume has brought together the results of his experiences in 
dealing with * neurotic illness.” His main interest is towards the study of the cause 
of such maladies. The view-point propounded is a moderate one. It is doubtful 
if the continual recitation of the experiences of patients and the author’s inter- 
pretation of their dreams are really necessary. It becomes very tiresome to read so 
many case notes. Be that as it may, the book is a valuable contribution to the study 
of ** neurotic illness.” 


DE INVLOED VAN HET ACHTERSTRENGSYSTEEM OP DE TONISCHE 
CORTICO-SPINALE INNERVATIE DER EXTREMITEITEN. HET 
BUIGINGSVERSCHIJNSEL DER VINGERS. (The influence of the posterior 
column system on the cortico-spinal innervation of the extremities. The flexor 
sign of the fingers) 


H. Verbiest 
(Eduard Ijdo, Leiden. 1939.) 


In certain lesions of the posterior roots, posterior columns, medial fillet, thalamus 
and post-central gyrus, with an intact motor system, there occurs a “ flexor sign” 
which is associated constantly with loss of sense of position and passive movement. 
It is elicited by holding the hands vertically, palms towards the examiner, fingers close 
together and all joints actively extended. There occurs a slow involuntary flexion of 
the fingers, little affected by closing the eyes, and a sharp extensor recovery movement 
which can be voluntarily controlled. Analogous movements are described in the feet. 
The combination of movements is called ** athetosoid,”” resembling athetotic move- 
ments in some respects, but differing chiefly in that in the “ athetosoid ** there is no 
motor weakness, the movements of stretching can be controlled, the movements are 
less grotesque and do not occur at rest. In two normal controls with cocainized 
fingers the sense of position was impaired, but the sense of passive movements was not 
impaired, and the flexor sign could not be elicited, indicating that the impulses arise 
in the muscles themselves, and not the joint surfaces. The leg movements are similar 
to Barré’s leg sign in pyramidal lesions and may be taken to indicate an interruption in 
the afferent ptosis of the cortical reflex arc responsible for voluntary maintenance of a 
specific position, and Barré’s signs as an interruption of the efferent fibres. These 
observations will be of interest to the clinician and to the physiologist. 








